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-E)] 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:/ Jopsc.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 8
Technical Education in Level-10 of the pay matrix as in ORSP Rules, 2017 with
usnal Dearness and other Allowances as may be sanctioned by the Government
from time to time. The Examination will be conducted in accordance with the
provisions of the OTE & TS Rules, 1985 as amended from time to time.

2. VACANCY POSITION:

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

' 8l. | Name of No. of No. of posts reserved for
No. | the discipline vacanc ST | sc |SEBC/UR _.PLWL B [ Ex.SM SP
-les Catll | Cat
| (Hard of | -III
Hearing
with
suitable

- B i — | aid) —
e 2 | 38 2 |5 | 6 |7 8 [9] 1w [ 11

1 | Civil Engincering 45 10 9 5 | 21 1 1 S [
| (15-w) | (3-w)  (3-w)| (2-w) | (7-w)

2 | Electrical 43 12 | 6 4 21 1 1 1 -
| Engincering | (14-w) | (4-w) | (2-w) | (1-w) | (7-w) | . .

3 | Mechanical 53 16 10 5 | 22 1 1 2 1

Engineering =~ | (17-w) | (5-w) (B-w)|(2-w) | (F-w) S
4 | Electronics & 24 10 5 1 8 1 -- 1 -
Telecommunication| (8-w) | (3-w) | (2-w) (3-w)

| Engineering I E——— '

5 | Computer Science 9 2 4 0 3 - == -- -

| & Engineering (B8-w) | (1-w] [(1-w) | {1-w) )
6 | Mathematics 11 7 2 0 2 -- -
- (@-wl | (2w |(1-w) (1-w)| | |

7 | Physics 13 3 3 1 6 1 -== ==
I (@-w) | (1-w) | (1-w) 2-w) | _

8 | Chemistry 11 2 2 3 4 =

| - (@-w) | (1-w) | (1-w) | (1-w) | (1-w) L




' SI.  Name of No. of No. of posts reserved for
No. | the ’"ﬂcﬂn ST | SC [SEBC| UR | _ PWD |
discipline cies | ' T Cat-Il ]ﬁai- Ex-SM| SP
J (Hard of | III
Hearing
| with
| suitable
R . : . ad) | | |
9 | Automobile 3 1 L 4] 1 e - 2 =
Engineering | |
10 | Chemical 2 0 0 1 1 - o = o |
Engineering | ] il ] -
11 |Metallurgy ‘ 5 2 1 0 2 i S s |
— ew | aw | || w |
12 | Mining 3 2 0 0 1 — |
Engineering | (1-w] (1-w) 1 -
13 | Geology | 2 0 0 0 2 i e EE
_ | (1-w) _ (1-w)
TOTAL | 224 67 43 20 94 B8 5 1
(73-w) (22-w) |(14-w) (6-w) | (31-w) (Category II-5)
- | i 4 (Category IT1-3)
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 ecligible & suitable male candidate(s) of the
same category.

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

d.  The number of vacancies to be filled up on the basis of this recruitment is
subject 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 1= day of August, 2022, ie. he/she must not have
been born earlicr than 27 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 he 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 Educational Qualification

No. Disecipline

(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
requircd at Bachelors or Masters level in the
cancerned 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 the concerned
disciplines.

in

Bachelor's Degree in Engineering/ Technology in
Mechanical Engineering with First class or equivalent,

3 Lecturer in
Mechanical

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

Technology, First Class or equivalent is required at

| disciplines.

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

Bachelors or Masters level in  the concerned
disciplines.

4 | Lecturer in Bachelor’'s Degree in Engineering/ Techﬁo]ogy in
Electronics & Electronics & Telecommunication Engineering with
Telecommunication | First class or equivalent.

Engineering




-

Sl. | Name of the Educational Qualification
No. | Discipline
1 2 3

5 Lecturer in Bachelor’s Degree in Engneering/ Technology in
Computer Computer Science & Engincering 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 i_jcércc or é(iﬁitfajéﬁt in
Mathematics Mathematics

T Leeturer in First class Master's Degree or equivalent in Physics
Physics

8 | Lecturer in First class Master’'s Degree or eguivalent in Chemistry
Chemistry

9 | Lecturer in Bachelor’s Degree in Engineering/ Technology in
Automobile Automobile Engineering with First class or equivalent.
Engincering

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 1s 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 i 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 Enginecring/
Technologv, 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.

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.

7. 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.

#. 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)

(111} 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
opcration of this limitation for any good and sufficient reasons.

(iv) Government Servants, whether temporary or permanent, are cligible 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/chancel(s).

{vi) Only those candidates, who possess the requisite qualification and fulfil other

elipibility 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.

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

(x) The candidate must have good moral character. Also, a candidate must be of good
mental condition and bedily 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 suppert 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/hersell liable to criminal prosecution, be disqualified
not only for the recruitment for which she/he is a candidate, but alsoc 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) arc 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 adverfisement,
application [orm, Admission Cerlilicate & Answer Script ete.] will be
seriously viewed and disciplinary action will be taken against the
concerned candidates as deemed proper.

(I17] 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 stape before or afier the
examination/interview, it is found that a candidate does not fulfil all
the eligibility conditions, his/her candidature will be Lliable to
rejection. Decision of the Commission regarding eligibility or
otherwise of candidate shall be final.
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(V) This advertisement should not he construed as binding on the
Government to make appointment,

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

(VII) The posts are permatient.,

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

(XIl) 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 decument verification.

(XIl) 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 Writlen 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 seli-
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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(b)
(c)
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H.S5.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 cxamination in support of all the

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

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

e)

(£)

()

(k]

)

"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 ol the online application form, the
candidates have to mention the marks (Excepting the marks secured in
the Extra-Optional / 4th Optional Subject] in the examinations passed
(HSC to Master's Degree].

Caste Certificate by birth in support of claim as S.C./5.T./S.E.B.C,
wherever applicable [Please see Note-2-Para-10).

Required (dia 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.ie.
40% or more] issued by the concerned Medical Board, whenever
applicable,

If a candidate claims to possess qualification, equivalent to the prescribed
gualification, the rule/authorty [with number & date) under which it 1s so
treated, must be furnished with the hard copy of the online Application.

Certificate of good character from the Prineipal /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
8 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./ S8.C./S.T.
categories are required to submit Caste Certificates by

birth showing “daughter of . RO W o <
Certificates hy virtue of marriagc [i e. showmg “wife of
cisssrmssresessmnsnes ] 4F€ Mot acceptable and liable for
rejectiun.

(ii) OBC Certificates will not be accepted in lien of SEBC
Certificates AND CANDIDATES SUBMITTING OBC
CERTIFICATE ARE LIABLE FOR REJECTION.

NOTE-3: Bachelor’s Degree Certificate, Master’s Degree Certificate,
Caste Certificate, Odia Test Pass Certificate, Discharge
Certificate of Ex-servicemen, Identity card issued from Director
of Sports B Permanent Disability certificate [indicating % of
Disability) must have been issued by the Competent aunthority
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.

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

(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.

{fi 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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(f)

(2)
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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 ether grounds as per the decision of the Commission.

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

stage of recrunitment 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://opse.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 photogranh, Specimen (full) signature and LTI must be clearlv
identifiable/ visible. otherwise the application of the candidate is liable to be
rejccted 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 successjul submission of the online application form, a unigue “Permanent
Public Service Account Number (PPSAN)” will be assigned to the apphoont.
Candidates are reguired to take a printout of the finally submitted online
Registration/ Re registration and finally submitted online appiication 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 &
programmme of Written Examination or Interview will be published in the
OPSC Wehsite & 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 ¢-mail {opsc@nic.in) within O3(three] days of
completion of the examination.

13. FACILITATION COUNTER: -

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

In case of any guidance/information on this advertisement and
recruitment, candidates may go through the FAQ available 1 the website of the
Commission or contact the O.P.8.C. Facilitation Counter over Telephone
No.0671-230414 1/ 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 visil 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 varinus Notices to the effect in the leading local daily
newspapers for information.

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

REGISTERED ONLINE APPLICATION FORM)

NE : THE ONLINE APPLICATION FORM IF FOUND DEFECTIVE IN ANY RESPECT
ARE LIABLE TO BE SUMMARILY REJECTED
“h
W\L 1%
L Y

\

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 conductad 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 ..e.
Paper-1 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 guestions 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
Degrea 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.

“Crovided that where the number of vacancies /s up to 2(two), the number of candigates to be
calied 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 shell 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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COMPULSQRY PAPER
i
General English
The queslion paper in General English will be designed to test the
} candidate’s Understanding of Englsh and workmanlike use of words. The
4 -
distribution of questions and marks would be as follows:
1. Grammar usages and Vocabulary - 35 marks
: 2. Comprehension - 15 marks
N
if:
»i' Total -50 marks
|J.-I The standard of questicns of General English may be equal to Higher
[iH
J? Secondary Level (+2 Level).
g

General Knowledge

The paper in General Knowledge will include knowledge of current
events and mallers as of everyday observation and experience in the seientfic
aspects of life as may be expected of an educated person. The paper will also
Include guestions on History of India and Geography of such standard which the

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

Ton =
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1. CIVIL ENGINEERING . &

Paper |
1. Solid Mechanics:- Elastic constanis, plane stress, plane strain, Mohr's gircle, combingd siress:
Elastic theories of failure: Simple bending, Shear; Torsien of circular and rectangular seclions and

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

2. Structural Analysis:- Analysis of determinate structures - different methods including graphical
methods. Analysis ©f indelerminate skeletal frames — degiee of indeterminacy, moment
distribution, slope defleclion, stl—rnﬂss and force methods, energy methods, [uller-Breslau
principle and epplication. Plastic analysas of indeterminate beams and simple frames - shape

factors.

4

3. Design of Goncrete Structurss - Limit etate dasian for bending, shear, axial compression.and
combined forces. Codal provisions for slabs, beams, walls and foolings. I"ﬁnciplss of prestressed

concrele design, mater|a|s methods of prestrezsing, losses.

4. D{%algn of steel structures [Easﬂd on iamlt Stale Method] Analvs:s and uesmn of tension

and compression memhﬁrf Cntumn bases Gunnecfmns- s1mp.e and Eccentric bearn-calurmn

connections.:
5 Bualdlng Matenal and Building Construction:-

(a) Buﬂdmg Matenars Cement; Gompments dlfferent i},rpes seﬁmg times, strength. Cement
Mortar: Ingmduarrts1 pruporhonsx water ﬂa‘nand rnnrtars Tr::r p}astermg and masecnry. Concrete:
strength non- dastmctwe tes’nng, i t!engn mathuﬂs B‘]‘Gks Typ95 Indian Standard
cl:assmcatran absorption saturat:-:-n fabtar streanh in masonry

(b) Euzldmg Construction:- Types of Foundations, Brick masonry, Slone masonry, Floorings,
Cau'aas and prevention of cracks in._t;ui!dings, Damp _pmo*'ﬁr'}__g_‘ Special maintenance of buildings.

6. Estimation, Construction Planning and Management:- Preliminary estimate, Delailed
estimale, Spemf ications and mst anatyms Ear chart, Linked  bar chart, Waork-breakdown
structures, Acuv‘tty— ﬁn—armw dlagrams cntu:a] path. prubahlhsttc activity durations, Event- based

netwurk.s PERT ne;wr:arks Tima- cost stuﬁy Remurce a1lc>catsnn




Paperll
1. Water Resources and Hydraulic Engineering:-

(a) Irrigation Engineering:- Ccnsumptive use of wale.{ irrigation sye’tems water demand
assessment; Storages and thair yields, ground water and well hydraulics; Waterlogging, drainage
design; Desrgn of rigid boundzary canais lining of canals; uEan‘l"IF‘I‘ﬂ transport in canalsl Forces
acling on gravity dams and their design, Design of headworks, distribution works, falls,

Crossdrainage works, outlets; River training

(b) Hydrology: - Hydrological cycle, precipitation and related data analyses, Probable maximum
precipitation, unit hydrograph and synthetic unit hydrographs; Evaporation and franspiration:
Floods and their management, Design Fiood, Streams and their qaugrng Routing of ilaods

Capacity of Reservoirs

(c) Fluid Mechanics:- Fiuid Properties, Préssure, Thﬂ,;st, Buoyancy; Flaw-Kfnématfﬂg; Intagration
of flow equations, Flow measurement; Relative motion; Moment of '-mbmen'tu'm; Viscosity,
Boundary layer and Control, Din;uensi_onal Anaiysis,F[nw development, losses in pipe f-Ir:xw.-s. Pipe
networks, Flow measuriﬁg equipment and structures. '

(d)” Open Channel Flow:- Momentum and Energy principles in Open channe fiow, Types of flow,
Flow sections and properties; Normal fiow, Gradually varied'ﬂnw,Hydrauficjump_

2. Environmental Engineerfng -

(a) Waler Supply Engmeenng - Sources of Supijhf, design of rntakes, Est[matron r::f demand
Woater quality standards; Primary and secondary treatment, detatl:ng ~and mamtenance of
treatment units; Conveyance of reatment units; distribution systems of freated water, leakages
and control; Institutional and industrial water supply. ‘

(b)Waste Water Engineeting:- Urban rain water dispﬂsa[:{:!uaniity and characteristics of wa's'te
water, Collection of waste water, Primary, Secondary and tertiary treatment of waste water,
Sludge disposal, effluent discharge standards, Institutional and industrial eewage management.

(c) Solid Waste Management.- Characteristics, Generaﬁnn. Collection and Trans'h'drtatir:rnr_
Engineered systems of solid waste managemen! (reuse, recycle, recovery, treatment and

disposal). Design and Management of landfills.

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

poliution.
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" 4. Geotechnical Engineering:-
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{&) Soil Mechanics: - Fundamental definitions and interrelationships: Properties and Crasﬁffcat;,*? .

of soils, Permeability and seepage, Effective siress principles, Shear strenoth. Consolidation,

Compaction, stress distribution in sails.

(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, lead 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 invesligalions- scope, drilling bore holes, sampling, penetration tests, plate

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

(a) Highway Engineering:- Geometric design of highways, Testing and specifications of paving

materials, design of flexible and rigid pavements

(b) Trafﬁlc Engineering:- Traffic characteriétics. theory of traflic flow, intersection desian, traffic
signs and signal design, highway capacity.

=ar

5, Surveying:- Principles z2nd clessificalion-of surveys, 'mapping concepts, Coordinate systems,
Measurement of distance and directions, Levelling, Theodolite traversing, Contours, Plane table
surveying, Errors and adjustments, Curves, Total station.
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2. ELECTRICAL ENGINEERING o

Paper-

1.Electrical Circuits=Theory and Applications

Gircuit components; network graphs; KCL, KVL; circuit analysis methods: n::rdal ana;ygls mesh
analysis; basic network theorems and applications; transient analysis RL, I"C. and RLC circuits;

sinusoidal steady state analysis; resonant circuits and applications; coupled circuils and

applications; balanced 3-phase circuits. Two-port networks, driving'puini and transfer functions;

poles and zeros of network functions. ‘Cleméfifs of networks synthesis. Fiiter-theory | deqim and

applications. Active filters. Cirouit simulatior : Input formats: mathematical modelling: ‘solution of
equations; output formats; SPICE.
Z.Signals & Systems

Representation of continuous-time and discrete-time signals; LTI systems; convelution; impulse
response; ime- dotnain analysis of LTI systems based on convolufion and differential/cifference
equaﬂnnq Fourier transform, Laplat.e Lransfnrm Ztran sform, Transfer function. Sampling and

. [ea':crvery of signais DFT, FFT Prccessrm cf analog stgn;ﬂs mrough dtssrete—ume systems

3. EM Theory

Maxwell's equations, wave prupaaatlon in bounded media. Bcundarv mnddu;:ns raﬂecuon and

fefraction of plane waves. Transm[ssmn line : Disiribuied parameter urcuﬂs tr:avelllrag ane

sLand;ng waves 1mpeciance ma‘chmg, Smﬂ.h chan Wavagu:des
anﬁ“’TEM waves recianguia* and b'_,rhnﬂﬂbat wave guudes resonatnrs_,Pianar-trensm[ssron I[nes

'strlpime mir:mstrip[me

4. Anamg EEcctronlcs

Characteristics and equivalent circuits (iarge and smail-ﬂagnai) of Diode, E-JT JFET and MOSFET.
Diede circuits : clipping, clamping, rectifier. B:asmg and bias stability. FET amplifiers. Current
mirrhr, Amplifizrs : single and multi-clage, dlﬁerentlul operational, feedback and powsr. Analysis
of amplifiers; frequencyrea.pnnse of amp!mers OPAMP mrcuits Filters; sinusoidal oscillators :
crrten-::-n for os mi atmn smg[e transistor and DF’AMF confi gurahnns for oscillators. Furction

generators and wave-shaping circuits. Power supplta.
8. Digital Electronics

Boolean algebra; minimisation of Boolean functions; fogic gates; digital 1C famifies (DTL, TTL,

 ECL, MOS, CMOS). Combinational circuits | arithmetic circuiis, code converters, multiplexers and
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decoders. Sequential circuits © latches and flip-flops, counters and shifl-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 :
Characlericlics, parallel operations Reactive power contral. 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 concepls of speed control of de and

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

Elements of centrol systems; block-diagram representation; npen—ioo;lz & closedloop systems;
principles and applications of feed-back. LTI systems : timedomain and frequency-domain
analysis. Stability : Routh Hurwitz criterion, rootloci, Nyquist's criterion, Bode-plots, Design of lead-
lag compensators. Proportional, Pl, PID controllers. State-variable method and application.

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

Electrical/electronic behaviour of materials : conductivity; free-electrons and band-theory; intrinsic
and extrinsic semiconductor, p-n junction; superconductivity, Dielectric behaviour of materials;
polarization phenomena; piezoeléctric phenomena. Magnetic materials © behaviour and
application. Photonic meterials : refractive index, absorption and emission of light, optical fibres,

lasers and opto-electronic materials.

G
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3.Microprocessors and microcomputers

8-bit microprocessor : architecture, CPU, module design, memory interfacing, 11O, Peripﬁe’
controllers Application. IBM PC architecture : overview, introduction to DOS, Advanced

Mmicroprocessaors.
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 :
thermocouple, thermistor, LVDT, sfrain-guage, piezo-electric crystal Use of fransducers in
measurements of non-electrical quantities. Data-acquisition systems.

5.1C Technology

Overview of |C Technology. Unit-steps used in |C 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 Contral

Power Generation concepts, Steady-state performance of overhead transmission lines and cables;
principles of active and reactive power transfer, Distribution system; Per-unit guantities; Bus
admittance and impedance matrices; load flow; economic operation; Symmetrical compongents,
analysis of symmetrical and unsymmetrical faults. Concept of system stability : swing curves and
equal area criterion. Flexible AC Transmission Systems (FACTS). Computer contrel and
Automation : Introduction to energy control centres; various states of a power system; SCADA
systems and RTUs.

7.FPower system protecticn

Principles of over current, differential and distance protection. Concept of solid state relays. Circuit
brakers. Load frequency centrol, Reactive power control. Line bus, generator, transformer

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

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

period, internal rate of return, life cyele costing.

v



3. MECHANICAL ENGINEERING

Paper-l

1. Theory of Machines:- Kinemetic chain, Mechanisms and inversions, Moter Vehicle steering
gears, Hookes' Joint, Toothed gears, Taoth profiles, Interference, Gear Trains, Compound gears,
Differential, Cam profiles, Displacemenl, velocity and acceleration of cam followers, Flywheel and

Turning moment diagram.

Governors, Stability, Sensitivity, Isochronism and hunting, Governor effarl and power, Controlling

force and effect of friction, Balancing of revolving masses

Batancing of single and multicylinder engines, Friction and lubrication, Hydrodynamic theory of
lubrication, Linear free and forced vibration of single and two degree freedom mechanical systems
with or without damping, Critical speeds and whirling of shafts, Vibration of beams, Torsional

vibration.

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

~ threaded fastners, joints formed by interference fits, Design of friction drives: coupling and

clutches, belt and chain drives, power screws.

Design of power transmtssmn systems gears and gear drives shaﬁ and axle, w1re ropes, Design
of bearlngs hydmc{y‘namic bearmgs and rc- Img e'lement beannus

3. Mechanics of Suhds Stress and strain for materials in tension, compression and shear,
Relation between eiastic cor:stans for an |.=0tr::p|c linear elastic.and homogeneols materials,
Uniaxial Lnadlng, Thermal stresses, Stress-strain diagrams far ductile and. bntile materizls, Stress
and strain in two dimensions, Principal planes, Mohr's circle, Strain rosette. Bendmg moment and
shear force diagrams. Composite beams. 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 and columns. Energy principles.
Strain energy due to bending, twisting and axjal load. Castigliano's theorem. Reciprocal Theorem.

Slope and deflection by energy methods.

£, Engineermg Materials:- Basic conceple on structure of solids, Crystalline materials, Defects in
cryslalline maleriale, Alioys and binary phase diagrams, structure and properties of common
engineering materizls. {roncarbon equilibrium diagram, TTT-diagram. Heat treatment of steels,

[Plastics, Ceramics and composite Materials, Common applications of various materials.



5. Manufacturing Science:- Basic principles of forging, drawing, extrusion and rolling, Pat'te—",
Gating and risering system, casting defecls, special casting process, welding: Cas welding, arc
welding, resistance welding, thermit welding. Cutling 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. Ernest & Merchant
angle relationship, Lee-shafer relationship-cutting fluid, Tool wear, Taylor's teol life equation,
Drilling, Milling and boring, Gear Manufacturing, Economics of metal machining, Jigs and fixtures.
Fils 2nd 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
developmeni. Breakeven analysis, Capacity planning. PERT and CPM. Control Operations:
Inventory control-ABC analysis. EOQ model. Materials requirement planning. Job deéign, Job
standards, work measurement, Quality managementQuality control. Operations Research: Linear
prcgmmn{ing Graphical and Simplex methods. Transportation and assignment models. Single
server queuing ‘model. Value Engineering: Value analysis for costivalue, Total guality
manhagement and forecasling lechniques. Project management.

Faper-li

i. Thermodynamic Cycles:- Basic cencepts. Open and closed systems, Applications of laws of
Thermodynamics, (Zerosth, First and Second Laws), Gas equations, Clapeyron equation,
Availability, Irreversibility and Tds relations, reciprocating air compressaors.

2. 1.C. Engines, Fuels and Combustion:- Spark ignition and compression ignition engines, Two
stroke and Four stroke engines, mechanical, thermal and volumetiic efficiency, Heat balance.
Combustion process in S.1..and C.I. engines, preignition detonation in S.1. engine, Diesel knock in
C.l. engine, Choice of engine fuels, Octane and Cetane ralings. Alternate fuels, Carburetion and
Fuel injection, Engine emissions and control. Solid, liguid and gaseous fuels, stoichomeatric air
requirements and excess air factor, fuel gas analysis, higher and lower calorific valuss and their

measuremants.

3, Heat Transfer, Refrigeration and Air Conditioning:- One and two dimensional heat
conduction, Heat transfar from extended surfaces, Heat transfer by forced and free convection.
Heat exchangers. Overzll heat transfer coefficient, Fundar‘nen_tals of diffusive and convective mass
transfer, Radiation laws, h=at exchange belween black and non black surfaces, Network Anzlysis.
Hezat pump, refrigerstion cycles (Air refrigeretion, vapour compression and absorption

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



Properties and choice of refrigerant, .Refr'igeraﬁon Svstems and components, psychometrics,

comfort indices, caoling lead calculations, solar refrigeration.

4. Fluid Mechanics:- F’roj:erties and classification of fluids, Manometry, Forces on immersed
surfaces, Center of pressure, Buoyancy, Elements of Istabilitjr of. floating bodies, Kinematicé and
dynamics: Continuity, Momentum and Energy Equations, lirolational flow and incompressible,
Inviscid flow, Velocity potential, Pressure field and forces on immersed bodies, Bamoulli's
eguation, Fuliyl developed ﬂ'm;.r.thr::rugh pipes, Pressure drop calculations, Measurement of flow
rate and Pressure drep, Elements of '!mundary layer theory, Integral appreoach, Laminar and
turbulent flows, Separations, Flow over weirs and notches, Open channel flow, Hydraulic jump,
Dimensionless numbers, Dimensional analysis, Similitude and madelling, Onadimensional
isentropic flow, Flow through convergent-divergent ducls. Adiabatic and Iseﬁtropfu flow, fanno

lines, Rayleigh lines. ; ol

5. Fluid Machineries and Power Flants -- Thr—:-ory and design of axiaf flow turbines and
COMPressors, Rempmc&tmg and centrafugal pumps, Impulse and F{eachan turbines, Speclfc
speed, Classification, Energy transfer, Flow through turbo-machine blades, cascades, centrifugal
compressar Dtmensmnal ara!ysns and modellmg Steam generators, F[reaitube and water tube
boilers, Flow of staam thrﬂugh nczzles and diffusers, wetness and ccrndensat!nn various types of

steam and gas 1urh[nes Eelectmﬂ of site for steam, hydm nuc[ear and stand by puwer p.ants '

Selecbon base afa peak [cbaci power plants Mn{fern I-llgh pressure H!gh duty botlers Draﬂ; and
duist removal equnpment Fue! and caohng water systems heat balance, statmn and- p!anl heat
rates, operafion and maintenance of various power planis, preventive maintenance, economics of

power generation.



4, ELECTRONICS & TELECONMUNICATION ENGINEERING

~ Paper -

1. Network analysis: Network solution methods: nodal and mesh analysis; Nsatwork theorams:

superposition, Thevenin and -Norton's, maximum power fransfer, Wye-Delta transformation:
Steady state sinusoidal analysis using phasore; Time domain analysis of sfrhpfe linzar circuits:
Solution of netwerk equations using Laplace transform; Freguency dormain analysis of RLG

circuits; Linear 2-port network parameters: driving pmrtt and transfer funeﬂone Stale Equatlene for

networks.

2. Analog Circuits :Small signal equivaleni circLits of diedes, BEJTs and MOSFETs; Simple diode
circuits: clipping, clamping and rectifiers; Single-stage BJT and MOSFET amplifiers: hiasing, bias
stability, rr'ud-freql.ifnf‘}rr small signal analysis and frequency tesponse; BJT and MOSFET
amplifiers: mult: _stage, differential,“feedback, power anhd operalional; ‘twnple npuemr circuits:
Active fiiters, Sinuscldal oscillators: eriterion *for -oscillation, emgle—trensu *tcr -and - arﬂp
configuralions, Funclicn generators, wave- ehe;ﬂng cifcuits and 555 t[mers, _Ucltage referen-:e

!

circuits; Pewer suppiles npp’e remmfel and regutatlen

-3, Eleetrenles Dewces :Energy bands in nnunm-w and extrinsic erhem Carrier transport. ﬁrﬂusmn
current, dnft n::urreﬁt mohbi Ilty and reswenwty, Ger‘erat!cm Emd fEUQ'TTbIﬂaf.I{]H of eeme s F’meeen

and eemmuu}r equatlens P- Njunct;on Zener dlcde BJT MOS eapamter MDSFET LED phute ‘

diode and sa!er ce][ Integrated cireuit’ febncetten precess exzdatmn ditfusmn 'mn |mptantetmn :
p":etehthegrephytend mtntub{!M@S *)re:eas TR LR AIR R el

'4~E1et:trbmee ff‘@iee‘elure‘n‘n‘ent & Meae'urmg 'lnet SI umts systemahc end rendem ermre m

ee*'ttrem’ent expressmn uf ancertal nty accuracy and prer:tsron mdex pmpeuatmq ef ermre
PMMC, Ml and. dyr‘emometer type instruments; dc petentuemeter ‘bridges for meaeurement of R,
L and C, Q-meler. Aizasurement of voltage, eurren{ and power in smgfe and three phase circuits;
ac and dc current pmbeu true rms meters, vollage and current scaling, instrument transformers,
lnmerfeounter time, pheee and frequeney measurements drgual voltmeter dlgltat muttlmeter

osmtteseepe shle[d mg end grnuncﬂ ng

5- Gen‘trel Systems: Baen:: control syetem components; Feedback prim:ip!e' Transfer functfen"
Eleck dlagrarn representation; Signal fiow graph; Transient and steady-state analysis of LTI

systems; Frequency response; Routh-Hurwitz and Nyguist stability criteria; Bode and roof-lotus
plots; Lag, fead and lag-lead compensation; State variable model and solution of state equation of

LTI systems.

€. Fower Electrenizs: Characterisiics of semiconduclor powsr devices: Diode, Thyristor, Triac,
GTO, MOSFET, ISET; DC to DC conversion: Buck, Boost and Buck-Boost converiers; Single and

—three pﬂase configuration of uncontroled rectifiers, Line commulated thyristor based converters,

&Y
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‘Bi-directional ac to de voltage source converters, Issues of |ine eurrent harmonics, Power factor,

P

L

Distortion factor of ac to de converters, Single phase and three phase inverters, Sinuscidal pu)ée .

width maodulation.

Paper - I

7. Communications: Random processes: autocorrelation and power speclral density, properties
of white noise, filtering of random signals through LTI systems; Analog communications: amplitude
moculation and demodulation, angle modulation and democdulation, spectra of AM and FM,
superheterodyne receivers, circuits for analog communjcations; Information theary: 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 decoding, matched filter receiver, calculation of bandwidth, SNR and BER for digital
modulation: Fundamentals of BIror correction, Hamming codss; Timing and frequency

synchronization, inter-symbol interference and ite mitigation; Basics of TDMA, FDMA and CDMA.

8. Signals & Systems: Continuous-iime signals: Fourier series and Fourler transform
representations, sampling thecram and appiications; Discrete-fime signals: discrete-time Fourier
transform (DTFT), DFT, FFT, Z-transform, interpolation of discrete -time signals; LTI systems:
definition and properties, causality, stabili't}f,-_.ill"npuise responge, convolution, peles and zeros,
parallel and cascade struciure, frequency response, group delay, phase delay, digital filtar design

technigues.

9. _Digita! Circuits: Number sysiems; Cn_mbinétoria] circuits; Booleann algebra, minimizalion of
f'unci'[,ons using Boalean idenﬁiies,'aﬁd 'Ka_rnaugh map, logic gates and their static CMOS
implementations, arithmetic circuits, code converters, - multiplesers, “decoders and PLAs;
Sequential circuits: latches and flip-flops, coufiters, shift-reglsters and finite state machines; Data
converters: saniple and hold circtits, ADCs and DACs; Semiconductor 'memc,m'és_: ROM, SRAM,
DRAM. ot '

10. Microprocessors and miéfo(;ﬁ@;iq-téi;g:' B-bit microprocessor (8085): - architecturs,
programming, memory and /O interfacing. Peripheral controllers, Application, overview of

advanced microprocessors,

11. Eleetromagnetic: Electrostatics; Ma:s;we[l’s equations: differential and integral forms and their
interpretation, boundary conditions, wave equation, Pointing vector, Plane waves and properties:
reflection and refraction, polarization, phase and group velocity, propagation through various

'meql_ia'. skin depth; Transmisgsion lines: equations, characteristic impedance, impedance matching,
impedance transformation, S-parameters, Smith charl, Waveguides; modes, boundary conditions,
cut-off frequencies, dispersion relations; Antannas: antenna types, radiation pzatiern, gain and

directivity, return loss, antenna arrays; Basics of radar; Light propagation in opticel fibers.
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5. COMPUTER SCIENCE & ENGINEERING

Paper-l

i. Digital Logic :Logic families, gales, Boolean algebra, minimisation, Combinational circuit
desgign adder cireuits Mulliplexers, decoders, sequential cireuit desion, flip-flops, registers

counters, number sysiems, inter conversion, number representation.

2.Computer organisaﬂon& Architecture: Instruction formats, addressing modes, Basic
compliter eperatibn Compuier configuration , Functional units ,ALU organisation, multiplication
and division algorithms, memory hierarchy, cache and associate memories, virtual memory,

memory IC's, Ii0o vrganisalion schemes, inlerrupts, arbitration, DMA, IOP

3. Microprocessor: B-hit microp ocessor architecture, CPU, module design, memory |r11'_er:'af:ir'|.g, ;

IO, Periphéral controllers, Application. 1B F'C‘ architecture - overview, _g_ntr_grduct_mn _td DOS,

Advanced microprocessors.

4.Discrete Mathematics: Logical |denfites , proposilion and predicate “logic's, methods of

" deduction, set theory, relations, functions, algebraic s_truc:turé& lattices, fecursion, _gréph s
" representation, pathe and walks, Connected graphs &Cycles, warshall's algorithm, Matrix

representation of gr“pr‘s Spannmo Trees & connector problems A Hamsltonian graph Ch::sure ofa

~graph , P nnergraphs Cnmtunatones

5. Theory of-Coin‘putatIon' Regular Lang'uages&'firiite Automata, :ﬁ\uttlm;a'té ﬁéieﬁnhisﬁ:’: finite
Automaten & Non detemministic finite Automaton , pushdown auiumattun Turtng machine,
grammars, type 0, 1, 2, and 3, LL and LR grammare.

‘Paper - i

1.Programming in C: Algorithms, ﬂ_nw*-;harfs, programming methodclogy, Programming in ‘C’
languages, An overview of C.
2.Data Structure & Algorithms: Pointers, array; Link list , Stack , Queue | Trees, Binary search

frees, Binary tree traversal, Breadth first search, Spanning trees, Shortest path, Tree balancing, BE-
trees, searching and sorting methods .

3. Databases: DBVIS RDBMS, datebase models, Database design, Normalisation. file struclures,

guery languages
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4.‘bperatmg System & System Programming: Functions of Operating system, progesoy

scheduling, memory allocation, paging and segmentalion, device management, deadlocks and
prevention, concurrent proceseing, directory concept DOS and UNI¥ features, language
processors, Compiler, syntax and semantic analysis, code generation, optimisation, assembiers,

loaders and linkers.

5.Computer networks: OSI model, digital modulation techniques, modems, error detection and
error correction, Flow Control, TCPAIP reference Model, BISYNC and HDLC protocols, , network

routing algorithms, LAN operation methods
8.Computer graphics: DDA aigofi_thms, graphic primities, 2-D transformalions, graphic input
devices. ' '

7 .Soitware Engineoring :Sofiware engineering development life-cycle, system analysis, mogular

design, testing and validation, CASE tools,

8. Arificial Intellipence :Al techniquass, natural language understanding, learning, knowledge
representation, expert systems, LISP, PROLOG. -
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6. MATHEMATICS L35

PAPER -1 e S S »

UNIT -1 ALGEBRA AND NUMBER THEORY
Group Theory. Groups, Subgroups, Normal Subgroups and Quotient Groups, Homomorphisms
and applications, Permutation groups, Conjugacy and Class equation, Simple group. Sviow

'iheorms

Ring Theory; Rings, Special Classes of rings, Hﬂmomofphu ms, Ideals and Quotient rings,
Maximal and Prime ideals, Polyncmial rings, Principal |desl Domain, Unique Faciorization

Domain.

Field : Field of Quotienis of an Integral Domain, Polynomials over the raticnal field, Algebraic
Extension of Fields: lrreducible polynomials and Eisenstein Criterion, reots of Polynomial, Splitling
field and its degree of extension, [.ﬁuliiple roote, Ruler and Compass Constructions, Symmetric
function of roots, Solution of Cubic and Biquadratic Equations.

Number Theory Imegars g.c.d., Eunnament:al Theorem uT Arithmetic, Euciidean Alogorithm,
Artthmnﬁcal functions {I':uler—functlon,Ii‘mblus '_ lunctmn-‘- Dirichlet mu]hp!u;a'mn Lingar

. Bmgruences Eu!er-Fermai Theogrem, Linsar Dmphantme Equaﬂon Fermat's Theorem, Fermat

thhe Theorem, Polynomial Congrusnce, Lﬁgranmt Theorem, Chinese Remainder Theorem,
Wilson's Theorcm and Applscatlnnq

UNIT 11

AN.&LYSIS ~

Basic Tnpcic:gy Finite, Ccuntabe and Unmuntab[e 5ets Metnr; Spaces Tapmlogmal Spaces ;

_Basu; thsed set..,. Open Seis le:t F’omts PI'*DDEI'U::S uf Cannecued SpaGEs and Compaci

Spaces He'une Boni Thec—rem

SEqU&ﬂE&.ﬁﬂd Berf_es_, : Convergent -_SEtIU.E'_l'!CE:S; Subsequences, Convergence of Monotone
Sequences, Couchy Sequences, Upper and Lower limits of Sequences, Bolzano Weirstrass
Theaorem, Series of non-negative terms, Convergence tests, Power Serizs, Couchy Convergence
Criterion, Absclute Convergence, Alternating Series.

-Conﬂnu:‘ty and Differentiability: Properlies of thﬁnuaus Function, Continuily and Compaciness,
Gentmu:ty and Connactedness. qucunﬂnmty Manoiunm functmns Mean Value Theorem, Taylor

Senec
Function of Several Variables: Continuity Dilfferentiabiﬁty, Extreme Values, Maxima and Minima,
Line Infegrel, Surface integral, Volume integral, Applications of Green's Thecrem, Stokes

Theorem and Gauss Theorem.




W ey

.

.

\ -lrtl

UNIT =1l 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- Goursel Theorem, Cauchy Integral Formula, Maximum Modulus

Theorem, Licuville’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 - IV OPERATIONS RESEARCH
Linear Programming: Simpler Methed, 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 Slralegies : Two-person-Zero Sum Games, Minimax-Maximin Principle, Games with
Saddle Peints, Mixed Strategies, Graphical Solutions, Dominance Property, Arithmetic Method of
nxn Games, General Solution of nxn _rectanguiar Games.

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

Mathematical Formulation of Assignment Problem, Method of Solution of Assighment Problem,
Travelling Salesman Problem.

UNIT-V NUMERICAL ANALYSIS

Root Finding for Non-Linear Equations : Newton's Methed, Secant Method, One-paint Iteration
Method, Multiple Roots, Newton Meéthods of Non-Linear Systems. Pl

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

Interpolation, Piece-wise linear Interpolation.

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

auadrature, Asymptiotic errer formulas and their applications.

Mumerical Methods for Ordinary Differential Equations @ Euler's Method. Muliisten Methods,

Midpoint Methad, Trapezoidal Method, Single Step Meathed and Bunoe-Kulia Methad



PAPER-i
UNIT-l ANALYSIS i
Riemann stieitjes 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,
weierstrass test for uniform convergence, uniform convergence and continuity, uniform
convergence and differentiation, censtruction 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

(1

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 convergence
theorem, Lebesgue integral for nonnegative measurable function. Fatou's Lemma, Menotong
convergence theorem, Ip spaces, essential supremuf‘n of a function, Minkowski and Holder
inequalities, Absolute summable and summable series in & normal linear space completeness in
Ip.

UNIT-Il FUNCTIONAL ANALYSIS

Normed Linear space Linear spaces, Subspaes, Quotient spaces, properties of norm, Riesz
Lemma, Continuity of linear maps, Bnunded Imear operations, Equwalent norms, Hahn Banach

theorem and its cnnsequences

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

open mapping theorem and its conseguences.

Spaces of Bounded linear functional Duals and fransposes, Duals of Ip, Lp[a,b], Cla,b], Weak

convergence, weak” convergence, Reflexivity.

Hilbert space Inner product spaces, Orthonormal sets, Grem Schmidt Orthonormalisation,
Bessel's Ineguality, Riesz. Fischer theorem, Projection theorem, Riesz representation theorem.

UNIT-II LINEAR ALGEBRA

Veclorspace, Subspace, Linear Dependence |, Independence, Dimension and Basis | Linear
Transformation, Range and Kemel, Rank and Nullity, Inverse of Linear Transformaticn, Linear

Mzp associated wiih matrix.



¥
F"_

Elementary Row Operations, Rank and Nullity of Matrix, Inverse of a Matrdix, 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 Tranzsformation.

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, Latfice, Hasse
Diagram, Algebraic properties of Lattice, Pathe and closuras, Directed graphs and adjacency
matrix, Boolean Algebra, Boolean functions, Minimization of Boolean funclions. i

Recurrence relation —=Generating functions of sequences, Calculaling co-efficients of generating
functions, Recurrence relation, solving recurrence relations by substitution and ‘generating
functions. Solution by the method of characleristic roots.

Graph Theory — Trees.and lheir properlies, spanning trees, Binary trees, Euler's formula, Eulers
circuits, Hamiltanian Graphs

UNIT —V DIFFERENTIAL EQUATIONS

Linear Differential Equations with constant coefficients and variable caefﬁci'énts' system of Linear
D:ﬁerentual Equat1ons Laplar:.e Transfnrmatmn rmeanty of the Laplace transformahoﬂ Lapiaoe
transfcrms of denvatwas and mt&grals 5h|ﬂ|nn thaorems leferentiatmn and m[agratmn of
transforms. Convolution theorem. Sn,luhn_n of intagral equaﬁons ar_id systems of d.|ﬂeren__ncl

equations using Laplace Transformation.

Series Solution of differential equations: Power series method, Bessel, Legendre and
Hypergeometirc equations. Bessel, Legendre functions and their pmperhes . Sturra Liouville
problemn, Orthogonality of eigen funclions. Orthogonality of Bessel fuctions and Legéndre

polynomials.

Pariial Differential Equations of the 1st order. Lagrange's solution some special types of
equations, their solution, Charpit's general method of solution. Partial Differential Equations of
second and Higher orders. Classification of linear partial differential equations 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 te-r:e"
and Fourier Transforms to Boundary value problems. Solution of Laplace eguation, wave BCIL.quf}F]

and hezt conduction eguations

&



7. PHYSICS

PAPER- |

Unit-: Mathematical Physics

1. Complex variable: Cauchy’s thearem, Cauchy's integral formula, classification of singularifies,

branch peint and branch cul, Resicus theorem, evaluation of integral using residue theorem.

2. Special functions: Basic properties and solutions (series expansion, recurrence and.

orthngunahty relations) of Bessel, Legendre, Lagusrme functmna,'Su]utmr. of inhomogeneous

nartial ditferential equation by method of Gréen's funciion.

1 Tepsors: Caresian lensers, covariani, contravariant and mixed tenser, tensor algebra,

properties of symmetric and anti symmeiric tensor.
Urii-ll: C[asslcal h-‘qechanics

1. hm!lton‘s pnnmp[e Hamitton’s principle, Lagrange's equation from - Hamiltor's . principle,
Solution of Lagrangﬂ equatlm cf motion Tor Q-mple harmonic oscillator. Hamiltor’ equauonv of

motion, canr:amr;al eauamnq from vanattonal pnnmpie pnnclple of least actlcm

- Canmucal transformatlnn Generatmg function and Lenendre transfcrmatmn Integral

imvariant of Poincarc, Lagrarja and Poisson’s brackets.

3. Rigid body Independent cocrd|nat-=5 nrthagsna] transformatmn ancl rntatmns {f:mte and
infinitesimal), Eu!ers anglea Euiers theorem nn 1}1& muilon af mg:d bgdy, {nema Tensar and
principal axis transformatlcm angular momentum and kinetic energy of rc:tatmn in tenns of Eulers
angles. Euler's equation of mntmn torque free motion of rigid bndy heaufy symmegncal t:}p with

one point fixed.

Unit-lll: Classical EI&'ct'mtiynamins

1. Electrostatics and Magnetosbatlcs Scalar and vector potential, Gauge transformation,
multiple expansion of (j) scalar potential and electrostatic energy due o static charge distribution,
(il) vector potential due to statmnary current distribution, Electrostatic and magnetostatic energy,

Poynting 's theorem, Maxwell's stress tensor.

2. Relativistic electrodynamics: Equation of meticn in an electromagnetic field, e!e ctromagnetic
field tensor, covariance of Maxwell's eguation, Maxwell's equations as eguations of motion,
Lorentz transformation lews for electromagnetic ficld, and the fields due to point charge in uniform
motion, Field invariants , covariance of Lorentz force equation of motion, and equation of mofion of

2 charged parlicle in an electromagnetic field.



- Epergy momentum tensor and corservation laws for eleciromagnetic field, Relativistic Lagra ngian

ant Hamiltonian of & charged particle in an electromagnetic field it

y
Unit-lV: Quantum Mechanics-|
1. Wave packet: Gaussian wave packet, spreading of wave packet, coordinate and momentum

representation, ¥ and p in these representatian, Dirac della funclion.

2. Operator methog:_i in Quantum Mechanics: Formulation of Quantum Mechanics in veclor
space language, uncerlainty product of two arbilrary operators, one dimengional harmonic
cscillalor by operator method. Matrix representation of operatars, Schrodinger, Heisenberg and

interaction pictures. Dirac bracket notation.

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

time translational invariance and rotational invariance and conservation laws.

&, Angular momentum: Angular momentum algebra, addition of two angular momenta j_1= 112,
j 2=1/2. Clebsch—Gordan Coefficients, examples, matrix representation of j 1=1/2 and j_2=1.
Spin angular momentum Pauli spin matrices and their properties, eigen value and eigen fur:c:’tic:'n.

5. Approximation methods: Time independent perturbation theory, F|r31 and second order
correction to energy and eigen functions, Degenerate perturbation theory, apphcatmn to one
electron system relatmstlc mass currectmn. Spm -Orpit cnuplmg Zeeman effect, Imear Stark

_ eﬁec" Fma eructL[re of speciral line of H-like atom

Umt—‘u Elahstlcdi Me{. hantcs

i

g Ob]ectives of Classical Statlstlcal Mechanics. Boltzmann's postulates of entropy, micro
cananical iansemble entﬁjpy nfm:lezﬂ gas, Gibbﬁ paradox

2. Canonical ensemble EXpressmn for.entmpy. canamczﬂ partitmn function, Helmholtz free

ene;gy energy fluctuatmn

3. Grand ‘cananical érisémble: G,r'a'ncl cénpmiicél paitition function, chemical potential, density
fluctuation. chemical potantial of an ideal gas,

4. Quantum Statistical Mechanics: Planck's law of black body radiation, equation of state for

ideal Fermi gas at.low density-high temperature and at high density-low temperature, theory of
white dwarf star, relation between chemical potential and Fermi energy.




PAPER-II

Unit-I: Quantum Mechanics-ll

1. WKB .ﬁ.pproximat.ion: Connection formulae, Bohr gquantization rule, barrier penetration and o-
decay,

2. VVariational method: Ha- atom &s an example, First order perturbation, exchange degeneracy.
3. Time dependant perturbation theory: Interaction picture, Transition probability, constant and

harmenic perturbation, Fermi Gelden Rule, electric dipole radiation, selection rule, Spontaneous

emission, Einstein's A and B coefficients, Principle of Lasser
4. ldentical Particles: Symmelric and antl-symmelric wave functions, Slater determinant,
symmetric and anti-symmelric wave functions of two identical spin ¥ particles.

Unit-ll: Relativistic Quantum Mechanics and Field theory

1.-Dirac Equation: Dirac equation, properties of Dirac y-matrices, Non-relativistic reduction of
Dirac equation,magnetic moment of electron, Spin-Orbit coupling, Covariance of Dirac equation
and biliﬁéar covarints, '

2. Solution of Dirac Equation: Free particle solution of Dirac equation and s physical
interpretation. projection operater for spin and energy.

Unitll : Electronics

1. Amplifiers: Frequency response ‘of linear amplifier, amplifier pass band, R-C, L-C and

transformer coupled amplifier, feed back amplifier, book-strapping the FET, stability, ncise.

2. Oscillators: Feedback criteria for oscillation, phase shift, Wien bridge, crystal controlled and
Klystron escillators, multi vibraters- astable, monestale and bistable.

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

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

Unit-1V: Condensed Matter Physics

1. Band Theory of Solid: Bloch equalion, empty lattice band, nearly free electron bands, no of
states in band, tighl binding method, effective mass of electron in the band, concept of heles,
clessification of meatal, semiconducior end insulator, Infrinsiz and extrineic =emiconduciors.

Tintnasic carrier concenlration,

-

i



ARG

o =
. cosstants of gases, Lorentz internal fields, atic dielectric constant of solids, classical 1hcnry
electronic polarization and optical absmptmn Clausius-Mossotti equation, elementary idea Ui

farroelectricity.

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: Phenc}mencioglcai debﬂﬂptiﬁ[l of superconductivity, Meissner effect, Type-

| and type-1l superconductors, Lendon's eguation, autlines of BCS theory.

o |5}
oda?

Unit-V: Nuclear and Particle Physics..

4. MNuclear Properties: DBasic nuclear properties: nuclear size, nuclear radiuvs and charge
districution, nucleer form facler, mass and binding energy, Angular momentum, parity and

symmetry, Magneticdipole moment and electric guadrupole moment,

5. Two body bound state: Properties of deuteron, Schrodinger equa‘uon and its solution for
ground state of deuteron, fms ~radius, spin dependence of nuclear ‘forces, electromagnetic
moment and magnetic dipole moment of deuteron and the necessity of Lensorfurces

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

for Fermi and Gamow-Teller tranmﬂcns, Parity non-censervation.

4. Nuclear Reactions and Fission: Different types of reactions, Quantum mechanical theory,
Resonance scattering and reactions, Nuciear fission: Experimental features, spontanecuc fission,

liquid drop model, ?arr!e[_‘pa_neltrafglm_,_ statistical model.

o g Djelectric F'rapertm$ of solids: Electronic and ionic pelarization of molecules, static {jieinctrirlx-- -



8. CHEMISTRY

PAPER-

SECTION-A: PHYSICAL CHEMISTRY

Unit-l:

Classical thermodynamics

Brief resume of concepis of law of thermodynamics — free. energy, «chemical potential and
entropies — Partial ﬂl?@f.ﬁmﬁeﬂiﬁ_-'-fJ_E_t_.I"tial. motarfres energy = partial motar velume and partial
molar heat content and their significances _ concepl of fugacity and determination of fugacity —

activity — activity coefficient — Third law cf thermodynamics,

Unif-l:
Chemical dynamics

Empirical rafe [aws — Theories of reaction rates - Determination of reaction.mechanism — Reaction
in solutiors — catalysed reaction Kinetics - : oA o
Electrochemistry = - = R _ % S5 %
Electrochemistry of solutiors Debye — Huckel — Onsager treatment and its extension, lon
- association — Thermodynamics. of electrified interfaces = Lipmann ;equation —- Butler Volumer
~ equation — theory of double layer &l interfaces and semiconductor ~— corrosion -and prevention
-methods. : . - .

Unit-ili:

‘Surface chemistry . . . _ 2 St e - 2
pdsdrpiion. - Sitads tengion, Cabilary, dction ~ presslie gifisiénce aoross gunved surtace
'ist'}thér'm—BET-Equ?i.ﬁ::m_rl"sUffaI{jE ﬂim‘Sﬁ'ﬁqulﬂ'S_.' » W i O L ' :

= e

Polymers : Definition, type of polymers — kinetis of polymerization — méshanism of polymerization
~Solid state. chemistry +u:Structural classification ‘of -solids wof "binary and ferngry ‘compounds; —
defects in solids — Elecirical properties : Metals, ‘insulater, serhiconductor; super conductors —
‘band theory of solids. k :

Phase equilibria: Thermodynamic derivation of ﬁhase rule — Three cc-mponeﬁt s;ysiams and their
application.

Unit-lV

Quantum Mechanics

Postulates — Parlicle in box, rigid rotator — harmonic oscillator ~ variation principles, first order

perturbation principle — angular momentum



§J/ "SECTION — B : INORGANIC CHEMISTRY

Uil o

—

Periodic properties and chemical bondChemical periodicity, VSEPR theory for different types'ul-'

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-bace concept and Non-agueous solvents

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

Symmetry and Greup Theory in Chemistry

Symmetry elements and symmetry operations — definitions of group, subgroup, cosets relation
between orders of a finite group aod its subgroup — Conjugacy relation and classes. Point
symmetry group — Stoneilies symbols — representations of groups by matrices (representation for
{he Cn. Cnv, Crh, Dnh groups) — Characler of arepresentation — The great Orthogonality theorem
(without proof) : ;

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 radil,
oxidation states, complex formation, magnetic behaviour and spectral properties.

-

[

Cogtdination compounds

Nomenclature and. isomerism of coordination compounds — valence bond theory and its limitations
— Crystal figld theory and its applicafions to octahedral, tetrahedral and square planer complexes —
Limitations of erystal:field:thecry.=:Molecular orbital theary: sigma bonding :and energy level
diagram” in “cctahedtal - tetrahedral-and -square planar ‘compléxes: bonding and energy” level
dizgram in octahedral complexes.

Uniedit
Metal — Ligand Equilibria in Solufion

Stepwise ard overall formation constanis and their interrelation, factors affecting the stability of
retal complaes - chilate efféctand it thermodynariie origin*
Reaction 'me_c_h_anis"fn Qf":fransitiun metal complexes

Ererd FThermgdynamicandkine‘ag stability of metal complexes — Kinetic
Ll T e

g |

oy profile of a fezction

e b ol (hr g

Substitittion reactions of octahedral complexes: ‘acit'iih?drolys.i's = Ease'hydrolysis: conjugate base
mechanism and-the directindirect evidences — Substitution reactions in square planar complexes:
the trans effect and its application to synthesis of complexes - theories of trans effact —

mechaniem and factors affecting the substitution reactions

Nuclear chemlilstw

Radioactive disintegrations, radio"lisﬁtdpés and their applications, nuclear reactions, fission and
fusion, radio analytical techniques and activation analysie.



UitV

Metal n complexes

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

carbondyOrganometallic Chemistry

Oraganometallic Chemistry

Preparation, properties and applications alkyl end aryls of group-l and Il metal (Li, Mg, Zn) and
transition metals (Ti, Ni,. Cu and Pd). .
Bioinorganic Chamistry

cesential and trace metals In biclegical processes — role of alkali and alkaline earch metal jons -
Na+- K+ Pump — metallo] sorphyrins with special reference to hemogiubm and myogrobm Meta!
complexes in transmission of energy — CI‘liO!GpI‘W ix, photosystem-| and photosystem-Il  in

e

cleavage of water - ATP as energy currency in biclogical system.

Structure and function of metalioproteins in €lectron transport processes — cytochromes and

ferrodoxin.

Biological nifrogan fixation, molybdenum nitrogenase, speciroscopic and other evidences — Metal

complexes in medicine.

PAPER-I

JSEETIDN-A DRGANIC memsmv

UnEt—l '

: Stereochemmtry, structure and react:wty

Conformational - analysis of cyclealkanes, decallns effect of ccnrc:rmamn on react.wt)r
conformation of sugars, steric strain due to unavoiddble cmwdmg Elements of symmetry, chirality,
molecules with more than ene chiral center, three and erythro isomers, methods of resolution,
oplical ' purity,. enantiopticanddiasterotopic atoms, groups and faces, = sterospecific and
steroselective synthesis — Asymmiefric synthesis — Optical activity in the absence of chirel carbon
(biphenyls, allenes and spiranes), chirality due to helical shape.

Types of mechanisms. types of reactions, thermodynamic and kinetic requirements, kinetic and
thermodynamic control, Potential energy diagrams, fransition states and intermediates, methods

of determining mechanicrs, isctope effects.
Aliohatic nucleophilic substitution

The SN2, SN1, mixed SM1 and SN2 and SET mechanisms. The neighbouring group mechanism,

—peighbeuring grodp patcipation by p 2nd s bonds, anchimeric sceistence



» The SN1 mechanism.

l‘i.'i

Nudemhrilc substitution at an allyliz, aliphatic trigonal and a vinylic carben. React.wty effect s;lnf
substrate structure, altacking nucleophile, leaving group and reaction medium, phase frans.cr
catalysis and ultrasound, ambident nucleophile, leaving group and reaction medium, phase

transfer catalysis and ullrasound, ambident nucleophile, regicselectivity.

Aliphatic electrophilic substifution

Bimolecular mechanisms — SE2 and SEi. The SE1 mechanism, electrophilic subsfifution
accompanied by double bond shifts. Effect of substratas, leaving ground and the salvent polarity

on the reactivity.

Unit-lf ;
Aromatic Electrophilic Substitution .

n

The arenium fon mechanism, orieniation and reactivily, energy profile diagrams, the ortha/para
ratio, ipso attach, orientation in other ring systems — Cuantitative treatment of reactivity in
substraies and electrophiles — Diazonium coupling — Vilsmeir reaction, Gattermann - Koch

reaction.
Aromatic Nucleophilic ‘Sustitution THaSNAT, SN1, berizyne and SRN1 mechanisms. Réai:liviéty 1
effect of substrate structure, leaving aroup and attacking nuleophile. The von Richter, Sommelet —

Hauger, and Smiles rearrangements.

Free r.ﬁmca[ reactions

.'

TyDES of free rad.cai feacucns, freg radical substitution mechanism, ‘mechanism at an aromatic
substrate, nenghbcunno group assmtance Reachwty for allphatlc and aromalic sustrates at a

bﬂdgeheaci Reactivity in the attac!-;mg ramua%s - The eﬂ'ect of, saivents on racttwty Allylic
halugenahan (NBS} mgadatmn of. aldehydes to carbnxyhc amds autu-oxldatlon. cuuplmg of alkynes
an{:{ arylatmn nf aramat]u cnmpaunds by dlaanum salts Sandmayer reaclion. Free radical

rearrangement Hunsdlecker reaction.
Addition to Carbon — Carbon Multiple Bonds .«

Mechanism and stereochemmaf aspecls of addition reactions involving electrophies, nucleophiles
and free radicais reg:c — and chemo sele chvi"ry orientation and reactivity. Addition fo
cyclopmpane ring — Hydrogenation of double andiriple bends, hydrogenalionol aromatic rings.

Hydmbmaﬂun Mlchael reactmn
Addition to Garbon —Hefero Multiple Ennds
A=chanism of metal Hydride reduction of saturated and unsaturated carbony1 compounds, acids,

ecters and nitriles. Addiion of Grignard  reagents,organczine and organolithium reagenis
toscarnony1 and unsaturated carbony1 compounds. Witling reaction — Mechanism of condensaticn




‘Photochemistry of Carbcnw Compounds : {nf.ramuiecular reactions of carbunﬂ compnunds -

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

Elimination Reaclions

The €2, E1 and E1CB mechaniesms and their spectruin —Orientation of the double bond Reactivity
— effecl of substrate structures, attacking base, the leaving and the medium.Mechanism and

arientation in pyrolylic eiimina:ion
Unit-iil

Pericyclic Reactlions

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

allyt system. Classification of pericyclic reactions. Wnndwa rd — Hoffmann correlation diagrams.
FMO and PMO approach. Electrocyclic reaciions — conrotatory and disrotatory motions —
antrafacial and suprafacial additions, 4n-and 4n+2 systems, 2+2 addition of ketenes, 1,3 dipolar

cycloadditions and chelotropic reactions.
Sigmatropic rearrangements — suprafacial and antrafacial shifts of H, Sigmatropic shifts involving
carbon moraﬂea 3,3 — and 5,5 - Sigma trapic rearrangements, Claisen, Copeg and aza- Cope

rearra"tgem:,nis Fluxional tautomerism.Ene real,lron

Photochemical Reactions

Interaction of electromagnetic radiation with maﬁer type of excitations, fate of excited molecule,

quanlum yield, transfer of excitation energy, actinometry.

Photochemistry of Alkerles Intramoleuu!ar reactmns of the olefinic bond — geometr[cal rsumensm

cychsatmn reactions, rearrangement of 1 44 and '1 B- dtenes

saturated, cyclic and acyclic, ﬁ1v~unsaturated and q, E,- unsatura*ed r:::m;::r:puno:'isr

cyciohexadienones

Photochemistry of Aromatic Compounds :Isomerisations, additions and substitutiors.

Photochemical formation of smog.
Unit-IV
Disconnection approach

An introduction to synthons and synthelic equivalents, 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 alcahol, amine, carbony1 and carboxyi groups.



. SECTION-B: ANALYTICAL CHEM \ir

Ussit }

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

Environmental ssmples and their analyses

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

fluoride, sulfate, phosphate, nitrate.
Analytical metheds for nieasuring BOD, DO, COD, fluaride, nitrate (As, Cd, Cr, Hg, Pb, Se etc.)
Unit-l

Ultraviolet and Visitile Spectroscopy

Various elecironic transitions, Beer-Lambert's Law, effect of solvent on electronic transitions,
Uliraviolet bands for carboryd compotnds, Unsaturated carbony1 compounds, diengs, conjugated
polyenes.Fieser — Woodward rules for conjugated dienes and carbony1 compounds, ultraviolel
specirs of arematic compounds "

Infrared Spectroscbpy

Principles — Vibrational frequencies of alkanes, alkenes, alkynes, aromatic compounds, zlcohols,
ethere"phenois ary1 aminers. Detalled study of vibrational frequencies of carbony1 compaunds
{Kewne:;.. aldehydes), eeaers emzdes ECiua. an h}dndee. lactones, lactams and cenjugeted
carbany ccmeeunde H bandmg nﬂd solvent eﬁect ern vibrational frequencies, overtones,

cemblna’ﬂen bands aﬂl:l Ferrm r-eeenance

Nuc!ear Meqneﬂc Resenance Snece:mcopy

Principles, chemical shift; spin-spin interaction, ehleldmg mechanism, chemical shift values and
mrrelatmn for pretens benr:led to carben (Aliphet:c clef:nc encEs carbexyhc EIGldS amines,
amldee &mereapte} chemical exchange effe::t of deuteratuon complex pin-spin Interaction
between twe t‘wree four and five nuclei (F ret erder spectra} virtual coupling. Sterecchemistry,
hindred mtetmn Kerp!us eurve-vanehen of oeupllng constent with dihedral angle Simplification of
complex spectra nuc!earmagnetic double reeﬁnanc:e chermical shift reagents, solvent eﬁecﬁs

Mass Spectrometry- anelysns and abundance — Mass spectral fragmentation of organic

tempeunds common functional groups — Molecular ion peak — Metastable peak, Mc Lafferty

rearrangement.

Problems relzting to elucidation of stnrture m’ simple ergan.:. me!ewles using UVVIS, IR, NMR

and Mass Spﬂctre.[ data.



1
Unit-il

Solvent Extraction and lon exchange

Solvent Extraction: Principles, classification of extraction, mechanism of extraction, extraction

equmbna techmques of extraction, apphcahons in analytical chemistry.

lon Excha nge: T',.'pe of ion exchange resins, synthesis and cheracteristics of ion exchange resins,

action of ion exchange resins, ion exchange equilibria, techl‘nque of ion exchange, application of

icn exchange in analytical chemistry -
Unit-fv

Eleciron spin resonance

Principles zero filed splitting and Kramer's degeneracy, factors affecting the g valus, hyperfine

splitting and applications to sample radicals.




9. AUTOMOBILE ENGINEERING

Paper -1

01. Thermodynamics: systems — Zeroth Law of thermodynamics — First law of thermodynamics —
Second Law of thermodynamics — Entropy — Statistical thermodynamics — Air Compressors |.C.
Engines cycles and Process — Combustion in .C. Engines — Engine performance — Scavenging
and supercharging of Engines — Modem develepment in 1.C. Engines — [.C. Engine plant layout.

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

Ignition system, Wiring System.

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

pumps — Ol Hydraulic systems,

D4. Instrumentation: Transducers — Flow measuring transducers — Temperature measurement —
Strain gauges — Mechanical measuring devices — Slip gauges — Plug gauge — Micrometars in bars

optical flat etc.

05. Automaobile chasis & Systems: Chasis layout — Shock absorbers in dependent suspension —
torsion bars — gear suspension ~ wheel balancing — tyres and tubes — constiuctional details of the
engine — Ignition system — Fuel system — Lubrication system — Cooling system — Transmission
system — Brekes steering mechanism — Electrical circuits and equipment’s = Engine troubles — Air
conditioning system — Modern trends in automobiles & Engines,

Paper -l

01. Malerial 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 instancous
cenire — Gears — Gears trains — Oams — Governors — Brakes and dynamometers — Clutches —

Power iransmission — Chain drives,



{

{

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

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 conirol — Wages and incentives — Cost Control — Marketing and Sales

Promotion.

1
1
“ ol



10. CHEMICAL ENGINEERING

PAPER - |

1. Fluid Mechanics: Dimensional analysis, fluid stafice, fluid flow phenomenz, basic equatione of
fluid flow, flow of incompressible fluids in pipes — Friction factor, Hazen-Poiseullie equation.
Turbulent flow, Transportation and metering of fluids. Calculation of pump pawer for transportation

of fluids, flow meters — orifice, Venturi and Rotameters.

2. Heat Transfer: Conduction in solids — Steady state and unsteady state. Heat flow in fluids —
overall heat transfer coeflicient, Lng--rnéan temperature difference, caloulation of individual heat
transfer coefficient and overall heat transfer coefficient. Fouling factors, Heat transfer to fluids
without phase chenge — Thermal houndary layer, heal fransfer by forced convention in laminar
flow and in turbulent flow, empirical equations; Heat transfer from condensing vapors. Heat
exchange equipment — Double pipe heat exchangers and evaporators,

3. Mass Transfer Moleculer diffusion in fluids, mass transfer coefficients, Distillation (binary
system), gas absorption, drying and liquid exiraction operations.

4. Reaction Engineering: Rate of reaction, variables affecting the rate of reaction. Interpretation
of kinetic data in batch and flow systems. Thecries of reaction rate, classification ‘of reactors,
design equations for batch and flow reactors.

5. Therm odynan-]ics: First flow of thermo'dynamics ~ Internal energy, Enthalpy, heat &apaclt:.#, first
law for open systéms. Second law of thermodynamics — statement, entropy function, calculations
of entropy changes. Free energy functions, Calculation of enthalpy and entropy a.s function of
pressure and temperalure, Heat effecls. Criteria-for equilibrium and their application. '

€. Mechanical Operations: Size reduction, Properties, Handling and Mixing of particulate solids,
Mechanical separations, Screening Filiration, Sedimentation, Conveying and Storage of sclids,

PAPER -1l

1. Process Technology : Manufaclure of following chemical products in process industries —
Location and uses — Water, Soda ash, Caustic soda "and Cﬁlarine, Ammonia, Fertllizers -
Industrial acids, Sulphuric acid, Nifric acid, Phospheric acid — Indusirial gases — Sugar, Pulp and
paper, Cement, Electro thermal industries; Caleium carbide, Silicon carbide, Graphite, Coal
chemicals, Pigments and Peinis.




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

chemical reactions, energy balances, combustion.

3. Instrumeniation 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 conlrol system — Controllers modes

of contrel and its applications,

4.Petro Chemicals: 1. Origin of petroleum. 2. Natural Gas : Composition application as fusl. 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 petrochemical manufacture. Technigues involved
Naphtha cracking, alkylation, isomerization and polymerization to produce petro-chemicals. 6.
Petro-chemicals and their application. 7. Classification of petro-chemicals according to source a)
Ethylene derivatives b) Derivalives of higher paraffins ¢) Propylene derivatives d) Derivalives of
C4 hydrocarbons e) Derivatives of higher olefins f)  Derivatives of aromatics g) Economic

aspects of petro-chemical industry in India.
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11. METALLURGY

FAPER - |

1. Mechanical Testing: Cohesion between atoms: bonds, potential energy Vs interatomic
dislarnice curves, Fundamentals of crystal structure of metals; tension testing: tenslle properties,
strain aging, ductile and britte materials; Erichson cupping test, directionality; torsion fest:
specimen behaviour under forsion; hardness test: Brinell | Rockwell and Vickers fest, relation
between hardness and tensile strength, micro hardness testing; creep test: creep curve, stress
rupture test; fatigue tesl: S-N curve, statistical nature, effect of mean stress; impact test. Charpy

and lzod test, fransition lemperature; structures & properties of engineering materials.

2. Metallurgical Thermodynamics: Ravisw of first and second laws of thermedynamics,
Maxwell's relations; free energy concepl and applications, general strategy of deriving
thermodynamic relations; third law of thermodynamics; related probilems. Solutions, partial molar

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

integration of G-D equation, dilute solutions, interaction paremeter; equilibrium in thermodynamic
systems, structure of unary phase diagrams in (P, T} space, Clausius -Clapeyron equation, triple
point, alternative representation of unary disgrams; Gibbs phiase rule, Free energy-composition
diagrams, Ellingham diagramst act‘wation energy, effect of activation enérgy on reaction rate,
chemically cantmlled reaf“ucﬂs (}mth idea! and nc:n-ldeal systems),

3. Physlcal metailurgy and phase dlagrarns Structure of meta's space latlice, unit cells crysta!
systems, metallic crystal structures, packing efiiciencies, planes and directions, veids,
imperfections in crystalline solics, dislocations and plastic deformation, theoretical shear strength,
concept of dislocations, types of dislocations, Burgers vector, strain :ﬁeid associatéd with
dislocations, dissociation of dislocations, tlimb and cross Eli;i, dislocation interactions, plastic
deformatich by twin, vield point phenomenon, strain’ ageing, work “hardening in single and
polycrystalline materials, effect of temperature, compesition and grain size on strain hardening,
recovery, recrystallisation and grain growth, diffusion in solids, applications of diffusion concep{s,
solidification of metals, fréezing of alloys, Scheil equation dendritic freezing in alloyé, freezing of
ingots7segregation, homogenization, growth of single crysfals. PHASE DIAGRAIMS : Types of
solid solutions, Hume Rothery rules, intermediate phases, binary isecmorphous system; phase rule
and lever rule, miscibility gaps, eutectic systems, phase diagrams with infermetallic compounds;
monotectics, syniefic, eutectoid, peritectic and perilectoid reactions in binary systems and
solidification behaviour of typical alioys in these systems , Fe-Fe3C phase diagram , other

commercially important binary systeme,




o -
\‘E)/ "4 Mineral dressing and principles of extractive metallurgy: Scope of mineral dressing in -
mifallurgy , erushing and grinding , sarmpling and particle size analysis. Gravily concantrar’ |, ~

methods , froth fiatation , magnetic and electrical separation cyclones | filters , solids conveyance
and storage. Principles of exiractive metallurgy; Sources of metals, pyrometallurgical processes,
refining processes, hydrometallurgical processes, recavery of metal values from leach solution
electrometallurgical processes, electrorefining and electrowinning . copper: sources of copper,
exiraction from sulphide ores, refining, newer processes for copper extraction, hydrometallurgy of
copper;, zinc: sources, pyrometallurgical extraction, hydrometallurgical exiraction, 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 & Refractorles: 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. Tesling of refractories. Special refractories. Use of refractories in ferrous & non

ferrous industries. Manufacture of various refractories.

PAPER - I

1. Process engineering : Units and dimensions, applications of transnort phenomena, properties
of fluids, laminar and turbulent fiuid flow, Stoke's Law, flow past submerged bodies, flow through
packed and fluidized beds, Bernoulli's Equation, dimensional analysis, flow of compressible fluids,

Fourier's law, conduction in solids, liquids and gases, concept of heat transfer coefficient heat '

trarisfer, heat transfer in packed and fluidized' beds: diffusion in solids, liquids and gases,
Knudsen's diffusion, diffusion processing and homogenization 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, blest furnace refractories and instrumentation, blast furnace
slag alnd gas : importance, formation and use. Direct reduction methods, delails of some
commercial processes like Corex process PRODUCTION OF STEEL : History of steel making,
principles of steei making, LD/ BOF, QEOP/OBM, Energy cptimising furnace(ECF) , Inputs
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required in oxycen Steel making, Yields from metallic inputs. Alloy and Stainless steel making,
continuous steel making , steel making in induction furnaces, secondary sieel making processes
stoel degassing processes casfing pit practice, continunus casting of steel, molds used for

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

product .

1 Heat treatment : Nucleation and growth of zustenite, pearlitic transformation, TTT diegrams,
Turmatmn of martensite, annealing, norn*allzing hardening and tempering, hardenability , heat
treatmenl furnaces, austempering , martempering , ausforming ; thermo mechanical treatments;
curface hardening of steels; effect of alloying elements on Fe-C diagram, structure and properlies
of steels; carbon and alloy tocl steels, stainless steels, HSLA steels, maraging steels, dual phase

steels: cast irons and their heat freatment, aluminium and its alloys .

4. Metal mrmmg and corrosion engineering : Elasticity and plasticity, yield criterion theories of
metal farmmg hot, warm znd cold working, , super plasticity and explosive forming, friction and
!ubri::ation in metal working processes, forging, CAD & CAM in forging, extrusion, mannesmann
mill, rolling, drawing of rods, wire and fubes! dies, optimum die angle, bulk forming and sheét
m'etal forming, ceep drawing, redrawing, limiting draw ratio, role of texture defects in sheet metal
working, bending, shearing, rubber pad forming, streich forming, high energy rate forming,
numerical problems and design aspects in forming. CORROSION ENGINEERING : Definition of
corrosion, ‘corrosion damage, clas ssification of corrosion, electrochemical aspects, electrochemical
reactmns. mixed patenttal theory, pc:lansatmn pessivity, environmental effects, eﬁect of oxyuen
and oxidisers, effact of temperature, effects of corrosive concentration, corrosion testing, standard
expressions for ‘corrosion rate, gatvamc corrosion, erosion corrosion, crevice cnrrqsson.
intergranular corresion, pitting, strese corrosion. Paint tests, sea waler tests. Interpretation of
results, Corrosion prevention ; cathodic and anodic protection , coatings, high-temperature

corrosion .

5. Foundry technology Patterns, sand moulds, moulding processes, special casting process,
avaluation and characterization of moulding materials, cores and core materials, mould
production, core production, sand compaction, foundry machines, moulding equipments, foundry
layouts, mechanization & automation, differ_ent types Iof foundries, solidification, growth structures
in p-l.-.'re{ _metals, applications of constitutionzl super coaling to castings, cast structures, gases &
inclusions in castings, segregation, defects related to solidification, design of risers, runner
systemns and design of runners, elements of casling designs, foundry metallurgy of cast irong,
produsiion of S.G. iron and mal;eat_:le iron, classification of gray cast iren, inoculation practics.
ADI, etes] foundry praclice, meling practice, cupolz, induction meiting, meling of aluminium &nu

copper-ailoys.

'



12. MINING ENGINEERING

PAPER -
1. General Mechanical Engineeting:-Strength of material and power transmission, elements of
Hydraulics, Internal eombustion Ergines (OTTO cycle, Diesel Cycle) Power Transmission (Belt,

Chain, Rope, Drive) compressor, pneumatic Machines.

2. Geology: Structural Geology: Definition and ‘scope. - Recognition  of faults, folds, joints,
unconfirmaties ete., Primary and induced struclures, their importance in Mining, Bedding, Liniation,
foliation, fracture, Clesl efo, field Geology, imporiance and scope of filed :Geology, field

technigues, ge—aiogfca! mepping.

-3 Prmc;p!es of Stratmr phy

4. Exploratory Drilling: Principles, selection of site, lay outs, detaﬂr of eqmpment methods of
- drilting and their variation, mterrreiation of bore. Imio dala.

5. Exploswas and Blastmg Classification, types and use of explosives storage and transport.

B!astlng technigues-in UG and open cost mines.

6. Supports: Dbjec{wes Ilmﬁatlonf uf mine suppcsrts Types of mine 5uppofss and systemat:c

"tlmhenng F'uwer SuppDrtS mof sﬁchmg rﬂof baltmg

4 i

7. MIneraiogy Physical, chemlr.:al and nptlcal characteristics of common rock fcrmmg stllcate L

mineral groups. Structural c[ass:ﬁcatmn of silicates. Minerals of Carbonate, Phusghaie and

sulphide groups. .

PAPER -1

1. Opening and Choice of Mining Methods: Opening, development of mineral deposits,
classification ef mining methods, merits, demerits and application. Bord and pillar mining. Long
wall mining. Open cast mining and their variations. Design of suitable methodology of mining for
specific conditions like thickness, depth, inclinatien, annual production ete., thick seam mining,

stowing, bench parameters, box-cut.

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

mining sysiems and their applications in different conditicrie.




. T

2 Mine Surveying: Principles of surveying. Different methods and their importance, Elll"-'j”»‘] '
surveying. Compass ; surveying, theodolite surveying, plane labling, levelling, triangulation,

correlation. Astronomical terms and definitions. Mine plans and sections. Regulations periaining

o plans and sections

4_.Mining Machinery: Elements of transport system, classification and techno economic indecies.
Rope haulage, locomolive haulage, conveyers, Aerial ropeways, fracklese haulage, Winding.

Drainage and pumping.

5.Mine Environmental Engineering: Mine air and envionment. Natural and mechanical
ventilation, Types, design variables. selection, installation and maintenance.  Mine fires,

explosions and innundations, Rescue and recovery.

. Mine Legislation and safety: Regulations nertaining to conservation's, exploitation of mineral

deposits. Safety welfare and hygiene of mine workers.




13. GECLOGY

FA?’ER-I

Unlt—i

- Geomorphology and Remote Sensing: Weathering and erosion, Geological actmrl of Rwe..
wind and -glacier. Physiography of India, Application of QEDn‘iDrphDIﬂgy.FﬂnC!pIDa of aerial
photography, photogrammelry and satellite remote sensing — data products, their interpretation

and application. Geographic Information System (GIS) — Pr_inc:i,r::les._and application.

Unit -1

Wiineralogy: Physical, chemical and optical characleristice of common rock forming silice
mineral ‘groups. Struclural classification of silicates. Minerale of Carbonate, Phosphate and
sulphide ‘groups.  Atomic substitution, isomorphism, polymorphism. Principleés " of X-Ray
Diffraction. . | 4 :

Unit 11l

Structural Genlogy Concepl of stress, strain and rock deformation Structural analysis of fﬂ|da,
.. joints and faults I_!neaﬂan and foliation. Uncnnfurmtiles and hasemenl cover refation, Superpesed

-E{Eformat:_o n.:-

.x_,_,anary-and'iemaw phase dmgrams. magrratic mfferer]tmtion a55|mnatuon Peirology

and g.‘otectonm Evc'utlcln of gramte:s hasafts anorthosites, ophmhte Iumbeﬂne Texture and

structure of metamorphm focKs, reg:o':al and contact metamﬂrph=s'n Eharactenstfcs of different
grades and facies of metamorphisrm. Plate tectonics and metamorphic zones. Metascmnhsm.

- granitisation, migmatites and paired metamerphic belts. ' '

Unit—-V

SEdlmentology and Geuchemistry Sedtmentﬂry structures  and texture== F‘rnvaﬂance anc
diagenssis. Sedtmentary enwmnum and facies. Teciumcs and sedrmentﬂhcm Clasmﬁcatmn of
sedimentary rocks. Sedimentary basins of India. Earth in relation fo solar system structure and
compasition of Ear‘th Geochemical cycle, meieontes Concepi and application of stable isotopes

in sedimentology.

—_——r——



PAFER-!I

Uit I AF,
Palasontology: Morphelogy 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-1l

Stratigraphy: Stratigraphic code and nomenclature, Geological time scale, Stratigraphic
correlation, Precambrian stratigraphy of India. Stratigraphy of the Palagozoic, Mesozoic and
Cenozolc formations of India, Gondwana system and Deccan traps. Palaesoclimate and

palasogeography. Concept of seismic and sequence stratigraphy.
Unit -l

Geophysics and Fuel Geology: Geophysical technigues: gravity, electrical, magnstic and
seismic. Origin aﬂd classification of coal, Indian coal deposits: Gondwana, Tertiary and lignite.
Coal Bed Methane (CBM). Crigin, ‘migration E‘.Lﬂd entrapment of natural hydrecarbons, structural,
stratlgraphlc and m!xed traps Gengraphrcal and GED|Dgical distribution*of onshore and offshore

petmhfemus basms of India.
Unit—1v

Economic Geology: Process of mineralization: magmatic, hydrothermal, supergene, sedimentary
exhalation (SEDEX). Mineralogy, mode of occurrence and distribution of iron, manganese.
alumlmum chmmrum base metals and gold Indian depasﬁs of non-metals: mica, asbestcrs,

-graphite, p!ar;er dEpOSItS, gemstones hmestones evapantes Strategac: ciitical ‘and easenhai
'mmarais Metallogemc epochs and prcwncas Surface and subsurface - expicratmn aﬂd

Pmspeci!_ﬂg- .
Unit—V

Hydregeology and Environmental Ge;:}logy: Natural hazards — preventive / precautionary
measures of floods, landslides, earthquakes, tsunami, coastal erosion. Impact assessment of
amhmpogenic aclivities: opencast mining, river vailey pro]ects solid and radioactwe wasle
dlsposal excess withdrawal of gmundwater oil splll. Cuncept of global warmmg, sea level rise.
Veriical distribution of groundwater, classification of aguifers, hydrologic cycle. Hydrological
pr_ab_er_ﬁﬁs: pc-msit'g',r.' 1permeabil|'t3,r, Darcy's la_w and its application. Groundwater provinces of India.
IE‘:}mu'ﬂ:d*tnfa"ha'r quality and contaminalion, groundwaler recharge, rainwater harvesting. Engineering
propertiss of rocks, geological investigation for dams and reserveirs. Tunnels: type, methoe and

problems.
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