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

ADVERTISEMENT NO. 01 OF 2023-24.

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

Online applications are invited from the prospective candidates through
the Proforma Application Form to be made available in the WEBSITE
(http:/ /opsc.gov.in). The link for online application and submission shall be
available from 26.04.2023 to 26.05.2023 (Note- 26.05.2023 is the last date for
submission of Registered Online Application) for recruitment to 224 (73-w)
posts of Lecturers in 13 different disciplines under Odisha Technical Education &
Training Service Cadre (Group-B) under the Department of Skill Development &
Technical Education in Level-10 of the pay matrix as in ORSP Rules, 2017 with
usual Dearness and other Allowances as may be sanctioned by the Government
from time to time. The Examination will be conducted in accordance with the
provisions of the OTE & TS Rules, 1985 as amended from time to time.

2. VACANCY POSITION:

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

Sl. | Name of No. of No. of posts reserved for
No. | the discipline vacanc [ gr SC |SEBC/UR | PWD 7 [ Ex-sM| SP
i Cat-II | Cat
(Hard of | -III
Hearing
with
suitable
N _ L 1 aid) | I
1 2 3 4 5 6 7 8 9 10 11
1 | Civil Engineering 45 10 9 =] 21 1 1 1 ---
(15-w) | (3-w) | (3-w) | (2-w) | (7-w)
2 | Electrical 43 12 6 4 21 1 1 1 -
| Engineering (14-w) | (@w) |2w) (0w (7w | | | |
3 | Mechanical 53 16 10 5 22 1 1 2 1
| |Engineering | (17-w) | (5-w) | (3-w) | (2-W) | (7-w) - N
4 | Electronics & 24 10 5 1 8 1 - 1 -—-
Telecommunication| (8-w) (3-w) | (2-w) (3-w)
Engineering

5 | Computer Science 9 2 4 0 3 -—- - --- -
| & Engineering (3-w) | (1-w) | (1-w) | (1-w)

6 | Mathematics 11 7 2 0 2 - - --- -
| (4-w) | (2-w) | (1-w) (1-w)

7 | Physics 13 3 3 1 6 1 --- --- ---
(4-w) | (1-w) | (1-w) (2-w)

8 Chemistry 11 2 2 3 4 -—- --- --- -
| @w | w [ (-w) [ (1-w) | (1-w)




A candidate must have attained the age of 21 years and must not be above
the age of 38 years as on the 1%t day of August, 2022, i.c. he/she must not have

been born earlier than 274 August, 1984 and not later than 1st August, 2001.

The upper age limit is relaxable by 05 (five) years for candidates belonging to
the categories of S.C./S.T./S.E.B.C./Women/Ex-Serviceman and by 10 (ten) years

for Persons With Disabilities whose permanent disability is 40% or more.

Persons with Disabilities belonging to SC/ST/SEBC categories are

eligible for cumulative age relaxation benefit.

Provided that, a candidate who comes under more than one category
mentioned above, he/she will be eligible for only one age relaxation benefit, which

shall be considered most beneficial to him/her.

El. Name of | No. of No. of posts reserved for
No. | the | vacan | gt | SC [SEBC| UR PWD [
discipline cies Cat-Il |Cat-|Ex-SM| SP
(Hard of | III
Hearing
with
suitable
i _ _ aid)
9 | Automobile 3 1 1 0 1 - -— _— .

Engineering | ]

10 | Chemical 2 0 0 1 1 - - —— --

Engineering

11 | Metallurgy 5 2 1 0 2 - -—- - -
-w) | (1-w) (1-w) -
12 | Mining 3 2 0 0 1 --- - - ---

Engineering | (1-w) | (1-w)

13 | Geology 2 0 0 0 2 -—- --- - -
(1-w) (1-w)
TOTAL 224 67 43 20 94 8 5 1
 (73-w) | (22-w) | (14-w) | (6-w) | (31-w) (Category II-5)
L [ ] B (Category III-3)

Note:

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

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

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:




.

SAVE AS PROVIDED ABOVE THE AGE LIMITS PRESCRIBED CAN IN NO
CASE BE RELAXED.

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

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

Educational Qualification:

SL Name of the
No. Discipline

Educational Qualification

1 2 3

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

Engineering Civil Engineering with First class or equivalent.

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

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

2 | Lecturer in
Electrical

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

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

3 | Lecturer in
Mechanical
Engineering

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

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

4 | Lecturer in

Electronics &
Telecommunication
Engineering

Bachelor’s Degree in Engineering/ Technology in
Electronics & Telecommunication Engineering with
First class or equivalent.

If the candidate has a Master’s degree in Engineering/
Technology, First Class or equivalent is required at
Bachelors or Masters level in the concerned
disciplines,
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Sl. | Name of the Educational Qualification
No. | Discipline
1 2 a3
5 |Lecturerin Bachelor’s Degree in Engineering/ Technology in
Computer Computer Science & Engineering with First class or
Science equivalent.
& Engineering
If the candidate has a Master’s degree in Engineering/
Technology, First Class or equivalent is required at
Bachelors or Masters level in the concerned disciplines.

6 Lecturer in First class Master’'s Degree or equivalent in
Mathematics Mathematics

7 Lecturer in First class Master’s Degree or equivalent in Physics
Physics

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

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

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

10 | Lecturer in Bachelor’s Degree in Engineering/ Technology in
Chemical Chemical Engineering with First class or equivalent.
Engineering

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

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

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

12 | Lecturer in Bachelor’s Degree in Engineering/ Technology in
Mining Mining Engineering with First class or equivalent.
Engineering

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

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

Geology




S. 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.

8.  OTHER ELIGIBILITY CONDITIONS:

(i) The candidate must be a citizen of India;

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

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

(iv) Government Servants, whether temporary or permanent, are eligible to apply
provided that they possess the requisite qualifications and are within the prescribed
age limit as provided under Para-3 & 4 of the Advertisement. They must inform
their respective Heads of Departments in writing regarding submission of their
application for this recruitment and obtain “No Objection Certificate”.
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(v) If a candidate has, at any time, been debarred for a certain period/chance(s) by the
Odisha Public Service Commission or other State Public Service Commission or
U.P.S.C. from appearing at any Examination/Interview, he/she will not be eligible
for such recruitment for that specified period/chance(s).

(vi) Only those candidates, who possess the requisite qualification and fulfil other
eligibility conditions by the closing date of submission of online applications
will be considered eligible.

(vii) The Period of Probation will be applicable as prescribed in the recruitment rule.

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

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

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

9. IMPORTANT POINTS:

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

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

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

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




e

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

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

(VII) The posts are permanent.

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

(IX) Any misrepresentation or suppression of information by the
candidate in the online application, will result in cancellation of
his/her candidature or penalty, as decided by the Commission be
imposed on the candidate.

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

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

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

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

10. CERTIFICATES/DOCUMENTS TO BE ATTACHED:

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

If a candidate fails to furnish any of the original certificates and
documents in respect of the attested copies submitted with the application
during Document Verification, his/her candidature will be rejected.



(a)

(c)
(d)
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H.S.C. or equivalent certificate in support of declaration of age issued by
the concerned Board/Council;

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

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

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

(g)

(h)

0)

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

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

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

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

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

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

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

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

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

No Objection Certificate from their competent authorities in case of
Government Servants.



-0-

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

(i) Women candidates belonging to S.E.B.C./ S.C./S.T.
categories are required to submit Caste Certificates by

birth showing “daughter of .........cicoviiiuiniinnias ?, Caste
Certificates by virtue of marriage (i.e. showing “wife of
...................... ”) are not acceptable and liable for
rejection.

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

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

11. GROUNDS OF REJECTION OF APPLICATIONS: -

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

(a) Incomplete online application form.

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

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

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

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

(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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(b)

()

(d)

(e)

(g)

(h)

Vo

(g) Submission of wrong information/false information about qualification/

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

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

Any other grounds as per the decision of the Commission.

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

stage of recruitment process when discrepancy is noticed/
detected.

HOW TO APPLY:

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

Candidates must apply online through the Website of the OPSC
http://opsc.gov.in. Applications received through any other mode
would not be accepted and summarily be rejected.

The online application form is automated and system driven and will guide the

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

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

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

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

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

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

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

13. FACILITATION COUNTER: -

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

In case of any guidance/information on this advertisement and
recruitment, candidates may go through the FAQ available in the website of the
Commission or contact the O.P.S.C. Facilitation Counter over Telephone
No0.0671-2304141/ 2305611 & Extn.-218 on any Odisha Government working
day between 10.30 A.M. to 1.30 P.M. & 2.00 P.M. to 5.00 P.M.

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

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

NB : THE ONLINE APPLICATION FORM IF FOUND DEFECTIVE IN ANY RESPECT
ARE LIABLE TO BE SUMMARILY REJECTED.

W ‘\m A
CUTTACK SECRETARY,

Dt. 17.04.2023 ODISHA PUBLIC SERVICE COMMISSION,
CUTTACK






Appendix-I
SCHEME OF EXAMINATION

The examination will be conducted in the following successive stages-

i.Written Examination

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

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

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

"Provided that where the number of vacancies is up to 2(two), the number of candidates to be
called for interview shall be 5(five) and where the number of vacancy exceeds 2(two), the number

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

The Commission shall conduct the Interview for 50 marks.

The merit list shall be prepared by taking into consideration the marks obtained in the written

examination and interview together.






SYLLABUS

FOR RECRUITMENT FOR THE POST OF LECTURERS

IN THE ENGINEERING SCHOOLS/ POLYTECHNICS

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

SKILL DEVELOPMENT & TECHNICAL EDUCATION DEPARTMENT, GOVERNMENT OF ODISHA

(ODISHA TECHNICAL EDUCATION & TRAINING SERVICE)






COMPULSORY PAPER

General English

_ The question paper in General English will be designed to test the
candidate’s understanding of English and workmanlike use of words. The
distribution of questions and marks would be as follows: |

1. Grammar usages and Vocabulary - 35 marks

2. Comprehension - 15 marks

Total - 50 marks
The standard of questions of General English may be equal to Higher

Secondary Level (+2 Level).

General Knowledge

The paper in General Knowledge will include knowledge of current

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

aspects of life as may be expected of an educated person. The paper will also

b include questions on History of India and Geography of such standard which the -

candidates should be able to answer without special study. Total 50 marks.
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1. Solid Mechanics:- Elastic _Constaﬂ"[e, plane stress, plane strain, Mohr's circle, combined stress;
Elastic theories of failure; Simple bending, Shear; Torsion of circular anci rectangular sections and

srmpie membere Bendmg Moment and Shear Force in statroally determmate heams.

2. Stmctural Anaiysis - Analysis of determma‘re structures - different methods mo(ud ng grephroal'
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factors.
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estlmate Speorfoatzone and oost analyszs Bar ohart Lmked bar ohart Work- breakdown
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1. Water Resources and Hydraulic Engineering:-

(a) Irrigation Engsneerlng— Consumptlve use of water lrngatlon systems water demand
assessment Storages and their yletds ground water and well hydrautlcs Watertogglng, dramage
design; Desugn of ngtd boundary canais lmnng of canals Sedlment transport in canats Forces

actmg on grav;ty dams and their design, DESIQH of headworks distribution - works, falls,

. Crossdralnage works, outlets Rlverttalnmg

(b) Hydrology: - Hydrological cycle, precipitation and related data .ana!yse's,"zF"robab[e maximum
precipitation, unit hydrograph and synthetic unit hydrographs; E\rapgration and transpiration;
Floods and their management, Design Fiood, Streams and thelr gaug ng Routrng of ﬂoods _
Capamty of Reeewows T .
(¢) Fluid Mechanics:- Fluid PrOperties' Pressure, Thrust: Buoyancy; Ftow'Ki:nematics 'lntegrat‘[on
of -flow equations; Flow measurement Retatlve mot:on Moment of momentum V;scomty

Boundary |ayer and Controt DlmenSIonai Analys;s Ftow deve!opment losses m prpe flows, Pipe

. networks Ftow measunng equ1pment and structures

(d) Open Channel Flow Momentum and Energy pnncmles in Open channe! ﬂow Types of fiow k

_'Ftow eectrons and propen 8s; Normal ﬂow Graduaiiy varred flow, Hydrautio Jump

- 2 Envrronmental Engmeermg -

(a) Water Suppty Eng:neenng - Sources of suppty, de5|gn of mtakes Estlrnation of demand
Water quahty standards Prlmary and secondary treatment detaal:ng add ma:ntenance ot'
treatment units; Conveyance of treatment umts dustnbunon systems of treated water leakages

“and control; Inst[tuttona[ and industrial water SUPPly.- et e e p T e

(b)Wast_e Water Engineerlng:— Urban rain water dlsoosaI;Quantity‘and cha-racteristios ot waste
water, Collection of waste water, Primary, Secondary and tertiary freatment of waste water,
Sludge disposal, effluent discharge standards, Institutional and industrial sewage management.
(c) Solid Waste Management- Characteristics, Generation, Collection and Transportation, -
Engineered systems of solid waste management (reuse, recycle, recovery, treatment and

~ disposal). Design and Management of landfills.

(d) Air and Noise Pollution: - Air poliution: sources and impacts, air poliution controls, standards

and limits. Noise pollution- impacts of noise, permissible limits, measurements and control of noise

pollution.



.\.fhy - Geotechnical Engineering:-

i
J
s

(a) Soil Mechanics: - Fundamental definitions and interrelationships; Propemes and CIass:ﬁcatl
of soils, Permeablhty and seepage, Effective stress principles, Shear strength, Consolidatio

Compaction, stress distribution in soils.

(h) Foundation Engineering.- Types of foundations, Foundation design requirements, Shallow
foundations - bearing capacity, settlement analysis in sands and clays, -Deep foundations- pile
types, dynamic and static formulae, load carrying capacity of piles in sands and ‘clays, group
action, negative skinfriction , Earth pressure theories, effect of water table, layered soils, Stability
of slopes, Sub-surface invésﬁgatiohs— scope,-driﬂing bore holes, sampling, pénetration tests, plate
load tests, geophysical tests. ' .

4. Transportatioh Eng.inegring:«’ -

by

(a) Highway Engineering:- Geometric design of highways, Testing and Qpecn‘watono of pavmg

materials, design of flexible and rlgld pavements

b). Traﬂr ic Engmeerlng Traffic characterls’ncs theory of traffic flow, mtersectlon design, trafflc

‘ srgns and SIgnal des:gn highway capamty

5. Surveym,g:- Prmoaples and c!assqﬁcat_ton-_» of stjr'\'?e'y's, ‘mapping concepts, Coordinate SySté-ms,
Measurement of distance and directions, Levelling, Theodolite traversing, Contours, Plane table

s'urveyiﬁg, Errors and adjustmenis,?Cur\}es,'Tc')tal station.
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2. ELECTRICAL ENGINEERING - - r

Paper-i

{.Elecirical Circuits—Theory and Applications

Circuit components network graphs KCL, KVL circuit analysis methods nodal analysrs mesh
analysis; basic network theorems and app[roatrons transient ana!ysrs RL, RC and RLC clreu{ts

sinusoidal steady state analysis; resonant circuits and applloatrons coupted circuits and

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

poles: and Zeros of network funot!ons Eiements -of -networks syntheszs F:lter—theorv desrgn and

applications. Active filters. Circuit simulation : Input formats: mathematical modeiimo solutlon of

equations; output formats; SPICE.

ZSsgna &Systemo _

Representatron of contlnuous—trme “and discrete-tlme signals; LTE systems convolutlon impulse
response; trme domarn anaty5|s of LTI systems based on oonvolutron and drﬁerennal!drﬁerence

equatlons Founer transform Laplace transform Ztransform Transfer functron Samplrng and

: 'lrecovery of 5|gnals DFT FFT Processrng of analog srgnals through drsorete trme systema -

3.EM, Theory

Maxwell s equatrons wave propagatlon in. bounded medra Boundary oondltlons reﬂeotron and

'stnpisne mrorostnplme

refraetron of ptane waves. Transmrssron'irne : Distnbuted parameter orrcurts_ trave!lmg and

gwdes resonators ,Ptan_? transmrssmn hnes

' 4 Analog E!ectromcs ,

Characteristics and equivalent circuits (large and small-srgnal) of Dtode BJT -JFET and MOSFET.
Dlode circuits : chppmg, clamping, rectifier. Blasmg and bias stability. FET amplifiers. Current
mirror, Amplifiers : single and multi- stage dn‘ferentral operational, feedback and power. Ana!ysrs
of amphf iers; frequencyresponse of amphf ers OPAMP circuits. F|Iter5 sinusoidal oscillators :
cntenon for osotliatron smgie-transrstor and OPAMP confi guratrons for oscrliators Function

generators and wave- shapmg circuits. Power supplres

' 5. Dl‘gltal E!ectromcs

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

_ ECL MOS CMOS). Combmatlonai circuits : arithmetic circuis, oode converters multiplexers and
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decoders. Sequential circuits : latches and flip-flops, counters and shift-registers. Comparators,
timers, multivibrators. Sample and hold circuits, ADCs and DACs. Semiconductor memories.

‘Programmable logic controller.
'G.Energy Conversion

Principles of electromechanical energy conversion : Torque and emf in rotating machines. DC
machines : characteristics and performance analysis; starting and speed control of motors.
Transformers : principles of operation and analysis; regulation, efficiency; 3-phase transformers, 3-
phase induction machines : Characteristics, speed control. 3-phase synchronous machines :
Characteristics, parallel operations. Reéctive power control. Special machines : stepper motors,

brushless dc motors, permanent magnet motors single-phase motors; Universal Motors.
7.Power Electronics and Electric Drives :

Semiconductor power devices: diode, transistor, thyristor, triac, GTO , M(SSFET and IGBT; static
characteristics and principles of operation; triggering circuits; bridge converters : fully-controlled
and half-controlled; principles of choppers and inverters; basic concepts of speed control of dc and

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

~ Elements of control systems; b!ock—diagram representation; ‘open-loop & c[q.éedloo'p syétefns;
principles and applications of feed-back. LTI systems : timedomain and frequency-domain
analysis. Stability : Routh Hurwitz criterion, rootioci, Nyquist's criterion, ‘Bode-plots, Design of lead-
lag 'compensators. Proportio_nal_, 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'seniiconductor, p-n junction; superconductivity. Die[edric béha’viour of materials;
polarization phenomena; piezoeléctric phenoména. Magnetilb materials behavibur and
epplication. Photonic materials : refractive index, absorption and emission of light, optical fibres,

lasers and opto-electronic materials.



3.Microprocessors and microcomputers Ve

3-bit microprocessor : architecture, CPU, module design, memory interfacing, /O, Peripﬁe”
controllers,Application. IBM PC architecture : overview, introduction to DOS, Advanced

Mmicroprocessors.
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 :
therrhocoup!e, thermistor, LVDT, strain-guage, piezo-electric crystal. Use of transducers in

measurements of non-electrical quantities. Data-acquisition systems.
5.1C Technology

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

deposition of poly-silicon, silicon, siliconnitride and silicon di-oxide; metallisation and passivation.

6.Power Systems : Analysis and Control = - - | !

Power Generation concepts, Steady-state performance of overhead transmission lines and cables:
printiiples of active and reactive power transfer, Distribution system; Per-unit quantities; Bus
admittance and impedance matrices; load flow; economic operation; Symmetrical components,
analysis of symmetrical and unsymmetrical faults. Concept of system stability : swing curves and
equal area criterion. Flexible AC Transmission 'Syst'ems (FACTS). Computer control and
Automation L lntroduc.tibn to energy control centres; vafious states of a power system; SCADA

systems and RTUs.

7.Power system protection

Principles of over current, differential and distance prdie:'r':ti'bn. Concept of solid state relays. Circuit
brakers. Load frequency control, Reactive power control. Line bus, generator, transformer

protection; numeric relays and application of DSP to protec-tion.VComputer aided protection.
8.Non-conventional Energy Sources and Energy Management

Introduction to the energy problem; difficulties with conventional energy sources. Wind-Energy:

“Basics of Wind turbine aerodynamics; wind-energy conversion systems and their integration into

electrical grid. Solar-Energy : Thermal conversion : photo-voltaic conversion. Wave-energy.
Importance of Energy Management : Energy audii; energy economics : discount rate, payback

period, internal rate of return, life cycle costing.



| threaded fastners, ;omts formed by, mterterence fits, Des(gn of fi‘tC’[tOﬂ dnves ooupltng and

3. MECHANICAL ENGINEERING

Paper-l

1. Theory of Machines:- Kinematic cham Mechamsms and mversuons Motor Vehicle steering
gears, Hookes’ Joint, Toothed gears, Tooth profiles, lnterterenc:e Gear Trains, Compound gears,
Differential, Cam profiles, Displacement, velocity and acceleration of cam followers, Flywheel and

Turning moment diagram.

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

force and effect of friction, Balancing of revolving masses.

Balancing of single and multicylinder engines, Friction and lubrication, Hydrodynamic th&ory 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. ' ' P N

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

; clutches belt and cham dr[ves powerscrews

- of beartngs hydrodynamic beanngs and roltmg etement beanngs s

3. Mechanlcs of Sottds Stress and strain for matenats in. tens:on compressmn and shear
Relation between elastlc constants for an |sotrop:c ltnear elastic and homogeneous matenals ‘

Umaxral Loadlng Therma[ stresses Stress stram diagrams for ducttte and. brlttle materlais Stress-_ '

and strain in two dlmenslons Prmc;lpal pianes Mohrs circle, Strain rosette Bendmg moment and
shear force dzagrams Compos;te beams Bendmg stresses; Shear stress dtstrtbutlon Stope and
deflection in beams. Torsion of circular shafts. Helical sprmgs Combined stresses. Theorles of
failure. Thick and thin walled pressure vessels shrink-fit. Struts and columns. Energy prmolp!es
Strain energy due to bending, twisting and axial load. Castigliano's theorem. Reciprocal Theorem.

-

Slope and deflection by energy methods.

4. Engineering Materials:- Basic concepts on structure of solids, Crystalline materials, Defects in
crystalline materials, Alloys and binary phase diagrams, strooture and properties of common
engineering materials. froncarbon equilibrium diagram, TTT-diagram. Heat'treatment of steels,

Piastics, Ceramics and composite Materials, Common applications of various materials.

- Desrgn of power transmlssmn systems gears and gear dnves shaft and axle ere ropes Desrgn o
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5".! Manufacturing Science:- Basic principles of forging, drawing, extrusion and rolling, Patlte""‘,.
Gating and risering system, casting defects, special casting process, welding: Gas welding, arc
welding, resistance welding, thermit welding. Cutting tool materials, Tool geometry and
nomenclature ASA, ORS and NRS, types of chips, cutting variables, Chip reduction coefficient,
Merchant's force diagram, velocity relationship and Kronenberg’s relationship. Ernest & Merchant
angle relationship, Lee-shafer relationship-cutting fluid, Tool wear, Taylor's tool life equation,
Drilling, Milling and boring, Gear Manufacturing, Economics of metal machining, Jigs and fixtures.
Fits and Tolerances, NC, CNC, ECM, EDM, AJM, USM, LBM, Plasma machining, High energy

rate forming.

6. Manufacturing Management:- Production Planning and Control, Forecasting-Moving
average, exponential smoothing, Operations sheduling; assembly line balancing. Product
development. Breakeven analysis, Capacity planning. PERT and CPM. Control Operatrons
Inventory control-ABC analysis. EOQ model. Materials requirement planning. Job design, Job
standards, work measurement, Quality managementQuality control. Operations Research: Linear

pro'gramm-ing Graphical and Simplex methods. Transportation and assignment models. Single

server queuing ‘model. Value Engineering: Value analysis for cost/value. Total quality

. management and forecasting techniques. Pro_ject management.

Paper-li

'i Thermodynamlc Cycies - Basrc concepts Open and closed systems Applications of laws of
Thermodynamrcs (Zeroeth First and Second Laws) Gas equatlons Clapeyron equatron
Avarlablhty, Irreversrblhty and Tds relations rec:procatrng air compressors

250G, Engmes, Fuels and Combustion:- Spark rgnitron .and compression ignition engines, Two
stroke and Four stroke engines, mechanical, thermal and volumetric efficiency, Heat balance.
Combustion process in S.1.-and C.1. engines, preignition detonation in S.1. engine, Diesel knock in
C.l. engine, Choice of engine fuels, Octane and Cetane ratings. Alternate fuels, Carburetion and
Fuel injection, Engine emissions and control. Solid, Ifquid and gaseous fuels, stoichometric air
requirements and exces's air factor, fuel gas enalysis, higher and lower calorific values and their

measurements.

3. Heat Transfer, Re'-frigeration and Air Conditioning'- One and two dimensional heat
conductlon Heat transfer from extended surfaces, Heat transfer by forced and free convection.
Heat exchangers Overall heat transfer coefficient, Fundamentals of diffusive and convective mass
transfer. Radiation laws, heat exchange between black and non black surfaces, Network Anzalysis.
Heat pump, refrigeretion cycles (Air refrigeretion, vapour compression and absorption

refrigeration) and systems, Condensers, evaporators and expansion devices anc controls.



Properties and choice of refrigerant, Refrligeratlon Systems and components, psychometrics,

comfort indices, cooling load calculations solar refrigeration

4 Flu:d Mechamcs - Propertles and classification ot ﬂurds Manometry, Forces on tmmersed

; surfaces Center of pressure Buoyancy Elements of stabzlsty of. ﬂoatrng bodles Klnematlcs and

dynamlcs Contmu;ty, Momentum and Energy Equatlons Irrotational flow and incompressible,
Inviscid flow, Velouty potentlal Pressure ﬁeld and forces on Jimmersed bodies, Bernoullls

'equatlon Fully developed tlow through prpes Pressure drop calculatlons Measurement of flow

rate and Pressure drop, Elements of boundary layer theory, Integral approach, Laminar and
turbulent flows, Separations, Flow over weirs and notches, Open channel flow Hydraulic jump,
Dimensioniess numbers, Dimensional analysis, Similitude and modellmg Onedimenslonal

isentropic flow, Flow through convergent—dlvergent ducts. Adrabatlc and lsentroptc flow, fanno

. lines; Raylelgh llnes

5. F!und Machtnerles and Power Plants - Theory and de51gn of axral flow turblnes and

compressors Recrprocatlng and centnfugal pumps lmpulse and Reactlon turbmes Specrfc

‘speed, Class:flcation Energy transter Flow through turbo- machme blades, cascades centnfuga]

" compressor Dlmensmnal analys;s and modelllng Steam generators F{re tube and ‘water. tube

| boﬂers Ftow of steam through nozzles and d;ftusers wetness and condensatlon varlous types of

- steam and gas turb[nes Selectlon of srte fo.r steam hydro nuclear and stand by power plants

= :Selectlon base and p' ak"

ad’ power plant Modern. ngh ,pressure ngh : Draft and

‘-'.dust removal equlpment Fuel and cooling water systems heat balance statlon and p!ant heat

rates, operation and malntenance of various power plants preventlve malntenance economtcs of - v °

power generation.



4. ELECTRONICS & TELECOMMUNICATION ENGINEERING

: HF‘a;'jer 4l 7 _

. Network analysis Network solution methods: nodal and mesh analysis; Network theorems:
superposrtron Thevenin and -Norton’s, maximum power transfer; Wye Delta transformatlon
-Steady state srnusordal analys;s using phasors; Tirme domain analysrs of srmpie Ernear crrcwts
Solution of netwonf equa‘nons using Laplace transform: Frequency domam analysrs of RLC

circuits; Linear 2-port network parameters dnv;ng pornt and transfer functzons ‘State equatrons for'

.. networks. .
Z.Analogj czﬁ:‘u“ﬁ"e -Small sfgnaf'equi'\/alent circuits of diooes BJTs and MOSF‘ETS .Sirnp-le diode
circuits: clipping, clamping and rectrﬂers Srngle stage BJT and MOSFET amp!lﬂers biasing, bias
stability, mid- frequency small signal ‘analysis anci frequency response BJT and NOSFET

amplifiers: multr -stage, differential,” feedbacr’ power ‘and operatrona! Srmpfe op amp crrcuzts '

Active. filters; Sinusoidal oscillators: criterion” “for -oscillation, - srngle transsstor and op amp |

confi guretlons ‘Function generators wave shaprno crrcurts and 555 trmer' ottage reference =

crrcurts Power suppiies rippie removai and regulat[on

- Electromcs Devrces Energy bands in mtnnsrc and extrinsic sr[rcon Carner transport dm‘usron e

C.eurrent; dnft current mobrhty and resrstrvrty Generatron and recombmatron of carners Poisson

s mmnw eq”a“o”b P-N Junctron Zener diode, BT, MOS capacr’tor MOSFET, LED, photo
plantatmn"

nt & Mea_ uring lnst Sl unlts systematrc and'r dom errors rn .

measurement expressron of uncertamty - accuracy and prec;s;on |ndex propagatron of errors

PMMC M1 and dynamometer type msiruments dc potenﬂometer bndges for measurement of R,

* 1-».-?

- e and C, Q«meier *Measurement of vohage gurrent and power in snngle and three phase crrcurts

ac and dc current probes frue rms meters vo[tage and current scalmg, mstrumenf transformers
trmerfcounter trrne phase and frequency measurements drgrtal voltmeter dronai multameter

oscrlloscope shreldlng and groundrng

5. Control Systems Basic control system components Feedback pnncrple Transfer func’clon
Block dragram representation; Signal flow graph; Transient and steady-state analysrs of LTE
systems Frequency response; Routh-Hurwitz and Nyquist stabmty criteria; Bode and root-locus
plots; Lag, lead and lag-lead compensation; State: vanabie model and solution of state equation of

LTI systems

6. Fower Electronics:_Characteristics of semiconducior power devi'ces:'Diode, Thyristor, Triac,
GTO, MOSFET, IGBT; DC to DC conversion: Buck, Boost and Buck-Boost-converiers; Single and

~three phase configuration of uncontrolled rectifiers, Line commutated thyristor based converiers
Al ES Y i
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‘Bi-directional ac to dc voltage source converters, Issues of line current harmonics, Power factor, A

Dlsf"f{ortion factor of ac to dc converters, Single phase and three phase inverters, Sinusoidal p“ﬁe ot

width modulation.

Paper - Il

7. Communications: Random processes: autocorrelation and power spectral density, properties
of white noise, filtering of random signals _-th'rough LTI systems; Analog:communications: amplitude
modulation and demodulation, angle modulation .and demodulation, spectra of AM and.-FM,
superheterodyne receivers, circuits for analog communlcations; Information theory: entropy,

mutual information and channel capacity theorem; Digital communications: PCM, DPCM, digital

modulation schemes, amplitude, phase and frequency shift keying (ASK, PSK, FSK), QAM, MAP -
and ML decoding, matched filter receiver, calculation of bandwidth, SNR and BER tord_igital

modulation; Fundamentals of error correction, Hamming codes; Timing and frequency

synchronization, inter-symbol lnterterence and its mitigation; Basics of TDMA, FDMA and CDMA.

8. Signals & Systems: Continuous-time signals: Fourier series and Fourier transform
representations, sampling thedrem and apptications Discrete-time signals: discrete-time Fourier
transform (DTFT) DFT, FFT, Z-transform,: mterpolatfon of discrete -time s;gnals LTl systems:

definition and- properttes causallty, stablllty, Almpulse response, convolutlon poles and zeros

.parallel and cascade structure, frequency response group delay, phase delay, gltal filter design

techn:ques

D g!fa! Ctrcu!ts. N.zrnher syate"ns Combsnatonal csrcults Boolean algeora mmtm;zcttion of 7

mplementattons anthmetlc cwcmts code converters multlplexers decoders and PLAs :

converters: sample and hold c;rcu:ts ADCs and DACs Semlconductor memorles ROM SRAM

DRAM

10. Macroproceosors e mlcrocompUters " gbit mtcmprocessor (8085 ~architecture,
programming memory and I/O interfacing. Peripheral controllers,- Application, overview of

" advanced microprocessors.

11 ) Electromagnetic:‘ 'Electrostatics; l\llaxwell’s eouations; dlﬁerentlal and .lnte;g'ral forms and t'heir
interpfetation boundary conditions, wave eqoation Pointing vector' Plane waves and properties:
renlect:on ~and refract:on polanzatton phase and group velocity, propagatlon through various
7m_ec;a_skin depth; Transmission lines: equations, characteristic lmpedance impedance matching,
tmpedance transformation, S-parameters, Smith chart Waveou:des modes, boundary conditions,
cut-off frequencies, dispersion relations; Antennas: antenna types, radiation petiern, gain and

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

i« ¥

-
o

_functlons usmg Boolean |dentli:es and Kamaugh map, looic gates and thezr static CMOS

‘Sequential circuits: latches and ﬂlp flops counters shift- reglsters and f nlte state machmes Data i



5. COMPUTER SCIENCE & ENGINEERING

Paper-t
1. Digital Logic :Logic families, gates, ‘Boolean algebra, minimisation, ‘Combinational circuit
design adder circuits ;Multiplexers, decoders,. sequential circuit design, flip-flops, registers,

counters, number systems, inter conversion, nu’mber representation

.?,Computer orgamsat{on& Archltecture lnstruotlon formats addreéstng ‘modes, "‘Bas’io

compuier operation CompULer configuration , Functional units ALU organisation, multzplscatlon
and division algorithms, memory hierarchy, cache and associate memories, virtual -memory,

memory IC’s, E/Oo organisation sohemes interrupts erbitration DMA IOP -

3. !’t’i:oropmeessor 8-bit mloroprooessor arohxtecture CPU, module deszon memory mterfacmg

I/0, Penphera! contro%lers App!;catlon IBM PC archlteoture : ovewlew» mtroduot:on to DOS

, -Advanc:ed mlcroproceesors

4 D;screte Mathematzcs Logloai identmes , proposutlon and predloate togios methods of

deduotlon set theory, relatlons funotzono, algebra!o structure iattlces recursuon graph theory, -

j'rep.esentaﬂon pmthS and wa[ks Connected graphs &Cyo!es warsha]ls algonthm Matrix -

‘ representatxon of graphs Spanmno Trees & connector probtems : Hamiltonian graph Ciosure of a

"--.graph Plannergraphs Combunatortes _*' L

B, Theory of Computat!on Regular Languages& fi mte Automata Automata .Determtmstlc f nlte oy

2 Automaton & Non’ determmlstlc finite Automaton | pushdown automatlon Turtng maohme
grammars typeO i B and 3, LLand LR grammars.

Paper - i
1.Programming in C: Aigorithr_ns, flow—oharts, programming methodology, Programmirjg in ‘C’
languages, An overview of C. ' ' o

2.Data Structure & Algorzthms Pointers, array, Link list, Stack , Queue Trees B:nary search
trees, B:nary tree traversal, Breadth first eearch Spanning trees, Shortest path Tree balancing, B-

3 Databases DBIJS RDBMS, database models, Database desi gn Normalisation, file structures,

guery languages

e e
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éi;Operating System & System Programming: Functions of Operating system, proces? ¥

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

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

“loaders and linkers.

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

6.Computer .graphics: DDA algorithms, g'raph'icrprirﬁi"ties,‘ 2-D transformations, graphic input
devices. | ; " L ' ' o

7.Software Engineering :Software engineering development life-cycle, system analysis, modular

design, testing and validation, CASE tools,

£ e ?{

Syt
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8. Artlfimal !nte!hgence Al technlques natural Ianguage understandlng, Iearmng, knowledge_ :

B

representataon expert systems LISP, PROLOG
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6. MATHEMATICS
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- UNIT =1 ALGEBRA AND l\UMBEF{ THEORY

Group Theory: Groups, Subgroups, Normal Subgroups and Quotient Groups, Homomorphisms

and applications, Permutation groups, Conjugacy and Class equation, Simple group, Sylow

' Theorms

Ring Theory: Rings, Specral Classes of Tings, Homomorphrsms ldeels and Quotlent rrnge

Maximal and Prime ideals, Polynomial rings, Principal l|deal Domain, Unique Factorization

Domain.

Fleld Field of Quooehts of an !ntegral Domam Polynomials over the ratlonel field, Algebrasc

Extension of Fields: Irreducible polynomlals and Eiseﬁstem Criterion, roots of Polynomral Spl!tr

field and its deoree of extension, Multrple roo’r Ruler and Compass Conerrur"rrons: Symmetric

fonc‘ron of roots, Solution of Cublc and quuadrat ic Equatlons_

l‘\lumber Theor\f lntegers gcd Fundamenicl Theorem of Arlthmetlc Euclldean Alogorithm,

Arrthmetrcal functlons (Euler functron Mebius '_ function)_ Dll’lCh!e'l: multlpllca‘rlon Lineer |

'__"Congruences Euler~Fermat Thecrern Lmear Dlophantme Equatrons Fermate Theorem Fermat

Lrttle Theorem, Polynomial Coogrueoce Lagranoes Theorem, Chmese Remaznder Theorem

erson S, Theorem and Appllca’oons

i UN[T —ll _
_ ANALYSIS —I

-Basrc Topology Flmte Countable and Uncountable sets Metrlc Spaces Topologlcal Spaces '

_‘BaS|s Closed sets Open Sets errt Pomts Propertles of Connected Spaces and Compact'

| Spacee Herne Borll Theorem

Sequence and Senee Convergent Sequences Subsequences Convergence of Monotone

Sequences, Couchy JSequeoces Upper and Lower limits .of Sequences Bolzano Werrstrass
Thecrem, Series of non- -negative terms, Convergence tests, Power Series, Couchy Convergence

Crrter:on Absolute Convergence, Alternating Series.

Contnurty and Dlﬁerentrabllsty Propertles of Contmuous Function, Continuity and Compactness,

Contmurty and Connectedness Drscontrnurty, Monotomc fuoctlons Mean Value Theorem Taylor
Seriec
Function of Several VarraloleQ Continuity Drfferenrreblltty Extreme Values, Maxrma and Minima,

Llne lnreoral Surface lntegral Volume lntegral Appllcallons of Green's Theorem, Stokes

Theorem and Gauss Theore"n



UNIT - Ill COMPLEX ANALYSIS

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

Harmonic Functions.

Bilinear Transformation: Elementary Transformations, Bilinear Transformation, Mapping by

Elementary Functions.

Complex Integration: Cauchy- Gourset Theorem, Cauchy Integral Formula, Maximum Modulus

Theorem, Liouville's Theorem, Morera’s Theorem, Related Problems.

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

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

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

Games and Strategies : Two-person-Zero Sum Games, Minimax-Maximin Principle, Games with
Saddle Points, Mixed Strategies, Graphical Solutions, Dominance Property, Anthmetru Method of

nxn Games, General Solutlon of nxn rectangular Games

Transportatlon and Assrgnment General Transportatron Problem Finding Initial Basrc Feasrble
Solution, Test of Optionality, Transportatron Algorithm, Transhipment Problems

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

Travelling Salesman.Problem.
UNIT -V NUMERICAL ANALYSIS

Root Finding for Non-Linear Equations : Newton's Method, Secant Method, One- pomt lteration
Method, Mult:ple Roots, Newton Methods of Non-Linear Systems.

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

Interpolation, Piece-wise linear Interpolation.

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

quadrature, Asymptotic error formulas end their applications.

Numerical Methods for Ordinary Differential Equations : Euler's Method, Multistep Methods,
‘Midpoint Method, Trapezoida! Method, Single Step Method and Runge-Kutta Method.



PAPER-i
UNiT-l ANALYSIS | y
Riemann stieltjes integral Existence of the integral, Properties of the integral, Fundamental

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

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

nowhere differentiable.

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

measurable functions.

Lebesgue integration and Ip spaces comparison of Lebesgue and Riemann integral, Lebesgue
mtegral of bounded measurable funohons over sets of fmte measure, Bounded convergence
theorem, Lebesgue integral for nonnegatlve measurable func’uon Fatou’s Lemma, Monotone
_convergence theorem, Ip spaces, essential supremum of a function, Minkowski and Holder
ihe.rqualities, Absoiute summable and summable series in a normal linear space completeness in
Ip. : : |

UNIT-I FUNCTloNAL ANALYSIS

Normed L[near space Linear spaces, Subspaes, Quotient spaces, properties of norm, Riesz
Lemma, Contmwty of linear maps Bounded Ilnear operatlons Equivalent norms, Hahn Banach

theorem and !ts cowsequences

Banach spaces Un:form boundedness prmmple c!osed graph theorem and its consequences,

open mapping theorem and its consequences.

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

convergence, weak”* convergence, Reflexivity.

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

UNIT-lif LINEAR ALGEBRA
Veotorsbace,- Subspace, Linear Dependence , Independence, Dimension and Basis , Linear

Transformation, Range and Kernel, Renk and Nullity, Inverse of Linear Transformation, Linear

Map associated with matrix.
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Elementary Row Operations, Rank and Nullity of Matrix, Inverse of a Matr4ix, Determinants and

product of Determinats, Eigen values, Eigen vectors, Characteristic roots.
Canonical forms, Tringular form, Nilpotent Transformations, Similarity of Matrices, Quadratic form.
Traces and Transpose, -HErm'itian, Unitary and Normal Transformation.

UNIT- IV DISCRETE MATHEMATICS

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

_lnductlon Rules of Inferences for quantlfed proposmons

Lattice and Bootean Algebra — Binary re[at:ons Equivalence relations, prset Lattice, Hasse
Diagram, Algebraic properties of Lattlce Paths and closures, Directed qraphs and adjacency

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

Recurrence relation —Generating functions of sequences Calculatmg co- eﬁzorents of generatlng
functions, 'Recurrence relation, solvnng recurrence relations by subststutnon and generatmg

functions. Solution by the method of characteristic roots.

' Graph Theory — Trees and their propertres spanning trees, Binary trees Eulers formu!a Eulers

' "sClrcuns Ham:ltanlan Graphs

v UNIT =V DIFFERENTiAL EQUATIONS

Linear Dlﬁerentaa[ Equations wrth constant coeffiolents and variable ooefﬁolents system of Lmear

' _'Dlﬁerentlal Equatrons Lap{aoe Transformatron : Lrneanty of the'La‘plaoe-transformatron Lapieoe Ry

transforms of derrvatlves and rntegrals g theorems Differentw_! n

”.transforms Convo!utron theorem Solutlon of :ntegraf equatlons and systems of d[ﬁerentral "

equat ons using Laplace Transformatlon

Senes Solution of differential equatrons Power series method, Besse[ lr_"egendre-a'nd
Hypergeometlrc equatrons Bessel, Legendre functlons and the:r propertles Sturra Lioovi'lie'

problem, Orthogonallty of eigen functions. Drthogonahty of Bessei fuct[ons and Legendre

polynomials.

Partial Dlﬁerentla! Equations of the "1st order Lagranges so!ut;on some specual types of
equations, their so[utlon Charpats generai method of solutlon Partial D:fferentla[ Equatlons of
second and Higher orders. Classification of linear partlai differential equations of second order.

Homogeneous and non-homogeneous equa‘oons with constant colffficients, Monge' s method.

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

and heat conduction equations.

:nd Integretion of:



7. PHYSICS

PAPER—1

Unit-: Mathematlcai Physics

1. Comp!ex vanab!e Ceuchye theorem L,auchy e mtegral tormu!a CIBSSIfICa’GGﬂ of smgulant[es

branch point and branch cut, Recldue theorem evaluation of integral USiﬂQ residue. theorem

2. Special functions: Basic propertles and solutlons (seres expansmn recdrrence and.

'orthogonahty relations) of Bessel LCegendre, Laguerre functlohs fSqution of mhomogeneous

partial d:fferentla! equatlon by method of Green’s funotion

3. Tensors: Cartesian {ensors, covariant, oohtravarlant and mixed tensor, tensor algebra,

e

_properties of eymmetric and anti symmetric tensor.

-mfnitesmai) Eu!ers :ang[es' Eulers th" r

Unit- ll Ciass:cat Mechamce

1: Hamtttons pnncsple Ham;ltons prlhc:pte Lagranges equatlon from Hamlltons pnnc:lple .

Solutlon of Lagrahge equatron of motron for Szmpie harmon:o osolflator Ham lton equatlons of

motion cahomcal equatlohs from Varaatlona[ pranelpie pnncrple of Ieast ac:taon a

2 Canomcat transformatlon Generat:ng function and Legendre transformatlon lhtegrai

invariant of F‘o]neare Lagrdhge dﬂd Poieson 5 braokete

3 ngld body lndepe'dent coordinatee ©

: pnnospal axis transtormatlon angutar momentum and kmet[c ehergy' of rotatuon in terms of'Eu[er’s

angles. Euler's equatnon of mot;on torque free mottoh of rlgld body heavy symmetncat top wth

" one point flxed

Unit-i: Ciass;cal Electrodynamlcs ,

1. Electrostatics and Magnetostatics Scalar and vector poten’ual Gauge transformation
multiple expanston of (r) scalar potential and electrostatic energy due to static charge dlstnbutton
(i) vector potent[at due to statlonary current drstnbutlon ‘Electrostatic and magnetostatlo eneroy,

Poynting ‘s theorem, Maxwell's stress tensor

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

& charged particle in an eleetro*nagnetrc field.

0%

'_:gona] transformatlon f-'and rotatlons ,(fm;te and 8
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* Energy momentum tensor and conser\!atloﬂ laws for electromagnetic field, Relativistic Lagrang|an \_/

anci Hamiltonian of a charged particle in an electromagnetic field. « g

Unit-lV: Quantum Mechanics-|

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

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

2. Operator method in Quantum Mechamcs Formutation of Quantum Mechanics in vector

space language, uncertalnty product of two arbitrary operators, one dlmensmnal harmonlc
oscillator by operator method. Matrix representatlon ot operators, Schrodinger, Heisenberg and

mteractuon plctures Dtrac bracket notatlon

3. Symmetry, mvartance pnncrple and conservatton Laws: Space translational invanance

time translational lnvanance and rotational invariance and conservation laws.

\

4. Angular momentum: Angular momentum algebra, addition of two angular momenta j 1=1/2,

j_2=1/2. Clebsch— Gordon Coeftcients examples, matrix representaﬂon of j 1=1/2 andj 2= 1

Spm angular momentum Paull spin matnces and thelr properties eigen value and ergen functlon

5: Approxrmatton methods Time. mdependent perturbatson theory, Flrst and second order '

correctton fo. energy and etgen functions, Degenerate perturbat|on theory, epphcatlon to one

I_ electron system relatiwstic mass correctron Spln Orbtt couphng, Zeeman effect Imear Stark

| etfect Fme structure o ‘spectral lme ot H trke atom

Unit- \f Statrstrcai N’echamcs

1.. Objectwes of Classnca! Statrst:cai Mechamce Boltzmanns postutates of - entropy, micro

canomca[ ensemb

2y Canomca! ensembte Expressmn for entropy, canomcal partitlon functton He[mhottz free

energy, energy fluctuatron -

3. Grand canomcat ensembte Grand canon;cat pa“tttlon functzon ohemtca[ potential; densrty

ﬂuctuatlon chemlcal potentra! of an ldeal gas '

4. Quantum Statlstlcal Mechanlcs Plancks law of black body radiation, equation of state for
ideal Fermi gas at: low den51ty-htgh temperature and at h|gh density-low temperature, theory of

white dwarf star, . r_el,atr_on between chemical potential and Fermi energy.



PAPER-I

Unit-I: Quantum Mechanics-ll

1. WKB Appfoximation: Connection formulae, B'ohr quahtization rule, barrier penetration and a-
decay, |

2. Variational method: He atom as an example, First order perturbation, exchange degeneracy.
3. Time dependant perturbation thééryzlllnter-acﬁpﬁ '[':_ai'cﬁ'l_rg Transition probability, constant and
harmonic perturbation, Fermi Golden Rule, electric dipole radiation, selection rule, Spontaneous

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

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

symmetnc and anti- symmetric wave functlons of two identical spln Y2 particles.
Umt Il Re!atlvrstlc Quantum Mechanics and Field theory

1.: D:rac Equatlon Dlrac equa’uon propertles of Dirac y—matr[ces Non re!atlwstac reducﬂon of
Dirac equatlon magnehc moment of eiectron Spm Orbxt coupling, Covanance of Dlrac equatlon

and bllmear covarmts

2, Solut{on of Drrac Equaﬂon Free partlcle solution of Dlrac equatton and its phys;cal

lnterpretation pro;eotnon operator for spln and energy

Umt-lil Electromcs
1. Amphﬂers: Frequency rel{sponSe-'Q'f linear amplifier, amplifier pass band, R-C, ,L—C and

transformer coupled émp!iﬁer, feed back amplifier, book-strapping the FET, stability, noise.

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

3. Digital Circuits: Logic fundamentals, Boolean theorem, Ld'gic gates-RTL,DTL,TTL, RS flipflop,
JK flip-flops. ' |

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

Unit-1V: Condensed Matter Physics

1. Band Theory of Solid: Bloch equation, empty lattice band, nearly free electron bands, no of
states in band, tight binding method, effective mass of electron in the band, concept of holes,

clessification- of metal, semiconducior and insulator, intrinsic and extrinsic semiconduclors,

“intrinsic carrier concentration,

o~
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constants of gases, Lorentz internal fields,. static dielectric constant of solids, classical theory L ]

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

3. Magnetic Properties of Solids: Origin of Magnetism, quantum theory of diamagnetism,
paramagnetism, Pauli Paramagnetism, Ferromagnetism, Curie-Weiss law, ferromagnetic domarn

ferri and anti ferromagnetism,

| 4. Superconductmty Phenomenoiogtcal descrrptron of superconductwrty, Meissner effect, Type-

I and type«!I superconductors London s equatron outlmes of BCS theory.
Unit-V: Nuclear and Particle Phys;cs.-,_ :

1. Nuclear Properties: Basic nuclear properties: nuclear size, nuclear radius and charge
distribution, nuclear form factor, mass and 'b’erzdirtg energy, Angular momentum, parity and

symmetry, Magneticdipole . moment and electric quadrupole moment

2. TWo body ‘bound state: Propertres ot deuteron Schrodrnger equatron and its solution for
ground state of'deuteron -Ims radrus sprn dependence of nuc[ear forces e!ectromagnetrc

moment and magnetac drpole moment of deuteron and the necessrty of tensor forces.

i

3. B- decay B- emission and' etectron capture Fermi's theory of allowed B-decay, Selectron rules

for Fermr and Gamow~Te[ler transrtlons Parrty non- conservatron

4 Nuclear Reactions .and -Fission: leferent types of reactrone ‘Quantum mechanical theory,
Resonance scatterrng and reactrons Nuctear ﬁssron Expenmentat features spontaneous fission,

hqurd drop model bamer penetratron statistrcal model ]

‘2 Dielectric Propertres of solids: Electronic and ionic polarization of molecules, static dlelectrtc Lo



8. CHEMISTRY

PAPER-
SECTION-A: PHYSICAL CHEMISTRY

Unit-1:
' Classical thermodynamics |

Brief resume of conoepts of law of thermodynamms - free. energy -chemical poten’oal and
entroples = Partxal molar propemes — part;al mo[ar f{ee energy part;ai moiar volume and pama
molar hea’f content and thelr mgmf;oanoes - ooncept of—fugacﬂy and determmatlon of fugaolty -

activity — activity coefficient — Third law, of thermodynamlcs

Unit-ii:

" Chemical dynamms

Empirical rate laws — Theor;es of reactaon rates - Determmatlon of reac’uon mechan sm Reactlon
in so[u‘oone - cataiysed reac’uon kinetics -~ © ; _

: Eleotroohemlstry

Eiectrochem!stry of solu’oons =

g -assomaﬂon - Thermodynamlcs of. eleotr;fed mterfaoes — Lipmann ; equatlon —.Butler Vol umer

equatlon — theory of doub!e Iayer at m’cerfaoes and semloonduc’ior - corrosnon and prevention
methods : ; .
' Unn—!ll

' '-Surface chemlstry 3

;Ads i"o'n“:" Surface “fensi
'1sotherm BET- equatton surfaoe filfni on.ilqulds

Po!ymers Defmltton type of polymers - kmetle of poiymenzat;o

.....

—Solid state. ohemistry ~Structural ClaSSlftGBtion of SOlldS of - bmary a,”’

band theory of soizds

Phase equmbrsa Thermodynamio denvat:on of phase ruie - Three component systems and thelr'

application.
Unit-IV

“Quantum Meohan;cs
Postulates — Particle in box, rigid rotator — harmonic oscillator — vanatlon pnnolples first order

‘perturbation-principle — angular momentum

| Debye - Huokel Onsager treatment and Its extens'{on ion‘- "

ernary ‘compounds. —
defects in solids — E!ectnca! properties : Metals msulator semloonductor super conductors -




6_}/ *SECTION — B : INORGANIC CHEMISTRY

st ok

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

¢

Acid-base concept and Non-aqueous solvents

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

Symmetry and Group Theory in Chemistry

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

Unit-fi

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

Coordination 'co'm_pb'd'hds 7 __ |
Nomenclature and.isomerism of coordination compounds — valence bond theory and its limitations
— Crystal field theory and:its applications to.octahedral, tetrahedral and square planer complexes —
Limitations of crystal.field :theory =-Molecular -orbital-theory: sigma bonding ‘and energy. level
diagram™in-octahedral;» tetrahedral-@nd~square “planar; complexes: bonding and energy’ level

diagram in octahedral complexes. -
Unitlt
Metal — Ligand Equilibria.in Solution -

n ¢ol

Stepwise and overall formation constants and their: nterrelation, factors affecting the stability of

metal'complexes — chelate'

Reaction mechanism of transition metal complexes

Er ofile yn
application of vz ie

‘Substittition regctions of octahedral complexesTacid-hydrolysis:— base ‘hydrolysis: conjugate base
mechanism-and-the direct/indirect evidences — Substitution reactions in square planar complexes:
the trans effect and its application to synthesis of complexes — theories of trans effect —
mechanism and factors affecting the substitution reactions

Nuclear chemistry | o
Rédi_dégﬁv’e di's'infég'rati_phs; radio ‘iso{-c‘)p'e's and _..t'hjé_ir"agjpl‘ibaﬁ'o'ns, fuclear reactions, fission and
fusion, radio analytical techniques and activation analysis. - .




e

UitV
Metal n complexes

Metal carbonyls: synthesis, structure and bondmg — vibrational, spectra of metal carbonyls for
bonding and structural elucidation - EAN concept and Japplrcatron to meta{

carbondyOrganometallic Chemustry

Orga nome’ra!hc .Chemrstry

Preparation, properties and applications alkyl and aryls of group- and Il metal (Li, Mg, Zn) and

transition metals (T, Ni,.' Cuand Pd). -

: Bioinorganic Chemistry .

Essential and trace metals in bio%og‘ca%ﬁprocesses — role of alkali and alkaline earch meta“j.ohs -

Na+- K+ Pump — metalloporphyrms wrth special reference to hemog!obsn and myoglobrn Metal

complexes in transmlss:on of energy - chiorophyhx photosystem! and photosystem A in

S e

cleavage of water - ATP as energy currency in biological system

‘ Structure and functron of metalloprotems in electron transport prccesses - cytochromes and

' -'ferrodoxm o | : |

' Biological nitrogen fixation, molybdenum nitrogenase, spectroscopic and other ‘evidences — Métal
e complexes in medicine. : = : ;

: PAPER ||

:"-.,SECTION‘A: ORGANIC CHEMISTRY

"...Umtl - U SN
: Stereochem;stry, structure and reactlwty ‘ i [ S aERe
Conformational - analysis of cycloaikanes dacalirrs eﬁ’ect of conformatron on reactlvrty,
conformation of sugars, steric strain due to unavoidable crowdmg Eiements of symmetry, chrrallty,
molecules with more than one chiral center, threo and erythro isomers, ‘methods of resolution,
optical ~ purity,. enantaoptrcanddrasterotopic atoms, groups ‘and faces “sterospecific = and
steroselective synthesis — Asymmietric synthesis — Optical activity in -th’e'-‘absencé of chirar carbon

(biphenyls, a'llhenes and spiranes), chirality due to helical shape.

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

of determlmng mechamsms lsotope effects.

Aripha‘nc nucleophrlrc substitution

The SN2, SN1, mixed SMN1 and SN2 and SET mechanisms. The neighbouring group mechanism,

——nsighbeuring-group participation by p and s bonds, anchimeric assistence



%
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* The SN1 mechanism. '-

%3 2

Nucleophllxc substitution at an allylic, aliphatic trigonal and a vinylic carbon. Reactlwty eﬁects of
substrate structure, attacking nucleophile, leaving group and reaction medium, phase transuar
catalysis and ultrasound, ambident nucleophile, leaving group and reaction medium, phase

transfer catalysis and ultrasound, ambident nucleophile, regioselectivity.

Aliphaticelectrophiiic substitution

Bimolecular mechanisms — SE2 and SEi. The SE1 mechanism, electrophilic substitution
accompanied by double bond shifts. Effect of substrates, leaving ground and the solvent polarity
on the reacti\kity.

Unit1l |

Aromatic Electrophilic Substitution

%

The arenium ion mechanism, orientation and reactivity, energy profile diagrams, the orth'olpara
ratio, ipso attach, orientation in other ring systems ~ Quantitative treatment of reactivity in
substrates and electrophlies — Diazonium coupling — Vilsmeir reaction, Gattermann - Koch

reaction. ; :
Aromiatic Nucled;ﬁﬁnié“sﬁ*stitution “THESNAF. SN, befizyne ARa"SRN1 mechanisms. Readtivity —
Sfect of substrate structure, leaving group and attacking nuleophile. The von Richter, Sommelet —
Hauser, and Smiles rearrangements. |

Free radlcal reactions

Types of free radac:a! reactlons free radical substitution mechanlsm mechamsm at an ammatlc
_substrate ne|ghbounno droup a35|stance - Reac’uvsty for ailphatic and aromatxc sustrates at a

'brldgehead Reactivity in the attackmg radlcals — The effec “of :Lsolvents on racttvnty Allylac

hangenatlon (NBS),_‘._omdatton of aidehydes to carboxyhc amds auto oﬁcidanon couphng of alkynes :

and arylatlon of aromatlc compounds by dlazon(um salts Sandmeyer reactlon Free radical

rearrangement Hunsdlecker reac’uon
Addlt:on to Carbon Carbon Muitupte Bonds "

Mechanism and stereochemlcal aspects of addltton reactions mvo[vmg electrophies, nucleophiles
and free radlcals reglo - and ‘chemo selectmty, orientation and reactivity. - Addition fo
cyclopropane ring — Hydrogendtton of double andtnple bonds hydrogenationof aromatic rings.
Hydroborahon - Mlchae[ react;on _

Add[tlon to.Carbon — Hetero Multlpte Bonds

Mechanism of metal Hydnde reductlon of saturated and unsaturated carbony?1 compounds, acids,

esters and nitriles. Addition of Grignard reagents,organozinc and organolithium reagents
tocarbony and unsaturaied carbony1 compounds. Witting reaction — Iiechanism of condensation



reactions involving enolates — Aldo'l, Knoevenagel, ‘C!aisen, 'Man'nich, Benzoin, Perkin and Stobbe
reactions. 7 ‘
Elimination Reactions

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

orientation in pyrolytic elrmlnatron
Unit-ll!

Pericyclic Reactions

Molecular orbital symmetry, frontier orbitals of ethylene, 1, 3--butadiene, 1,3,5 — hexatriene and
ally1 system. Classification of pericyclic reactions. Woodward - Hoﬁmann correlation diagrams.
FMO and PMO approach. Electrocyclic reactions - ‘conrotatory “and disrotatory motions -
antrafacial and suprafacial additions, 4n-and 4n+2 systems, 2+2 addltion of ketenes, 1,3 dipolar
cycloadditions and chelotropic reactions. o

Sigmatropic rearrangements-—'suprafaoral and antrafacial shifts of H; Sigmatropic shifts involving
carbon moret;es 3 3 —and 55 - Srgmatropzc rearrangements, Clarsen Cope and aza- Cope

rearrangements Flux:ona[ tautomer;sm Ene reactzon S S

; ‘.Photoohemrca! Reactlons

: !nteractlon of eleotromagnetrc radiation with matter type of exoltatrons fate ‘of excited mo[ecu!e

-'_*"'-quantum yield, transfer of exmtatzon energy, actrnometry

" Photochemrstry of Alkenes intramolecular reaot;ons of the olef nrc bond geometrroal 1somensm

| 'cyciisation reactlons rearrangement of1 4— and 1 5 dienes ; '

Photochemlstry of Carbonyt Compounds . Intramolecular reactrons of carbonyt compounds s 8
saturated, cyclic and acyclic, By unsaturated and a, ”[34 unsaturated compounds
cyclohexadienones ZHE : '

Photochemistry of Aromatic Compounds :Isomerisations, additions and substitutions.

- Photochemical formation_of smog.

Unit-IV

~ Disconnection approech

An introduction to synthons and synthetic equrva!ents dlsconnectlon approach, functional group
inter-conversion, the importance of the order of events in organic synthesis, one group C-X and
twoa_:;roup_ox disconnections, ohemoselectrvrty reversal of polarity, cychsatzon reaction and

amine synthesis.
" Protecting groups : Principle of protection of a[cohol amine, carbonyt and carboxy1 groups.



. SECTION-B: ANALYTICAL CHEM i

T‘.it—l 7

‘ -~
Introduction to analytical chemistry and datd processing -Role of analytical chemist. ),
classification of analytical methods, types of instrumental analysis

Environmental samples and their analyses

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

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

Ultraviolet and Visible 'Spectrosc'opyﬂ fh

5§

Various electronic transitions, Beer-Lambert's Law, effect of solvent on-electronic transitions,
Ultraviolet bands for carbony1 compolinds, unsaturated carbony compounds, dienes, conjugated

polyenes.Fieser — Woodward rules for conjugated dienes and carbony1 compounds, ultraviolet

" spectra of arornatic c'Orn'pounds &

_ Infrared Spectroscgp_y

Prrncrples - Vrbratlonal frequencies of alkanes, alkenes “alkynes, aromatic compounds, alcohols,

7 ethers phenol “aryl aminers. Detalled study of vibrational frequencies of carbony1 compounds

(Ke*or‘es aldehyde) esters a.nadcs aclds, anby ldes _la ctones, lactams anu conjug
carbonyl compounds H bondlng and solvent effect on vrbratronal frequenc;es overtones

combrnatlon bands and Fermr resonance

Nuclear l\/’laqnetlc Resonance Spectroscopv

_ Prlncrples chemacal -shift, spin- spln interaction, ‘shielding mechanism, chemical shift values and '

correlatron for protons bonded fo carbon (Alsphatrc olefmrc enols, carboxylrc acrds -amines,
amldes &mercapto) hemlcal exchange effect of deuteratlon ccmplex spin sp:n mteractron
between two three four and fve nucler (f rst order spectra) wrtual coupling. ‘Stereochemistry,
hrndred rotatron Karplus curve-varration of couplmg constant wrth dihedral angle. Slmplrflcat:on of

complex spectre nuclear magnetlc double resonance chemical shift reagents solvent effects.

-

Mass Spectrometry—analyms and abundance — Mass spectral fragmentation of organic

compcunds ‘common functzonal groups - Molecular ion peak — Metastable peak, Mc Lafferty

rearrangement

Problems releti nd to eluCldatlon of structure of srmple crganlc molecules using UWlS IR, NMR

and Mass spectral data.



Unit-il

Solvent Extractaon and ion exchanqe

So[vent Extrac’mon Pnnc:lples classmcatlon of extraction, mechanlsm of extractlon extractlen

: ‘.equmbna technlques of extractson appllcatrons in ana!ytrcal chemlstry

fon exchange Type of ion exchange resins, syntheSIS and characterlstlcs of ion exchange resins,
action of ion exchange resins, ion exchange equlhbrla technlque of ion exchange apphca‘uon of

on exchange in anaiytlcal chemistry. -
- Umt-l\,_’

Electron spin resonance

Principles zero filed sphttmg and Kramer's degeneracy, factors aﬁecting the g vaiue hyperfne

splitting and a_p_pl,lcatlens to sample radicals. -




9. AUTOMOBILE ENGINEERING

Paper - |

01. Thermodynamics: systems — Zeroth Law of thermodynamics — First law of thermodynamics —
Second Law of thermodynamics — Entrbpy Statistical thermodynamics — Air Compressors I.C.
Engines cycles and Process — Combustlan in l.C. Engines — Engine performance — Scavenging

and supercharging of Englnes ~ Modem development in I.C.-Engines —1.C. Engme plant layout.

02. Heat Transfer: Conductron Convection — Thermal Radiation — Heat Exchangers, Aufo
Electrical system: storage Battery, Starting System, Generatmg System Alternator/ Dynamo,

Ignition system, Wiring System.

03. Fluid Mechanics and Machinery: Fluid properties — Dimensional analysis — Fluid static’s — Flow

past immersed bodies — Centrrfugal pumps — Axial flow pumps — Rotary | pumps — Remprocattng

: pumps — Oil Hydrauhc systems

04. Instrumentation: Transducers - F{ow measurmg transducers — Temperature measurement —

~ Strain gauges — Mechamca! measurmg dewces — Slip gauges — Plug gauge - Mlcrometers in bars

optical flat etc.

05. Automobile chaS|s & Systems ChaSlS Iayout Shock absorbers in dependent suspensson -

torsion bars gear suspensmn = wheel balancmg - tyres and tubes - constructronal deta:ls of the o

engine — Ignition system — Fuel system - Lubricatlon system — Cooling system — Transm:ssnon

system — Brakes steering mechanism — Electncal gm:wts and equipment’s = Engine troubles — Air

- conditioning system — Modern trends in automobiles & Engines.

Paper -li
01. Material Science: Crystallography of metals — Binary alloys — Constitution and equilibrium

diagram — methods of studying metal structure — Heat treatment — of steels — Casehardening and

surface treatment of steels — Non Ferrous metals and alloys — Creep - Fatigue.

02. Kinematics of Machines: Kinematics ~ Velocity and Acceleration — Properties of instaneous
centre — Gears — Gears trains — Oams — Governors - Brakes and dynamometers — Clutches —

Power ifransmission — Chain drives.



\?f?

0.5 Dynamics of Machines: Static force Analysis — Dynamic Force Analysis — Dynamlcs wf ’

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 bormg machme - Mtl!mg - Lappmg - Tool room — Electro machining — Welding —

Brazmg Foundry

06. Industrial Engineering: Industrial management — personnel function — Production facilities —

Production Planning and control — Wages and incentives — Cost Control — Marketing and Sales

Promotion.



10. CHEMICAL ENGINEERING

PAPER - |

1. Fluid Mechenics: Dimensional analysis, fluid statics, fluid flow phenomena, basic equations of
fluid flow, flow of incompressible fluids in pipes — Friction factor, Hazen-Poiseullie equation.
Turbulent flow, Transportation and metersng of fluids. Caicu!atlon of pump power for transportatlon

of fiuids, flow metere — orn‘"ce Venturi and Rotameters

2. Heat Transfer Conduction in sohds — Steady state and unsteady state. Heat flow in fluids —
overall heat transfer coefficient, Loa—mean temperature dfference, calculation of individual heaf
fransfer coefficient and overall heat transfer coefﬂcaent Fouling factors, Heat transfer to fluids

without phaee change — Thermal boundary layer, heat transfer by forced convention in laminar

flow and in turbulent flow, empirical equations; Heat transfer from condensmg vapors. Heat‘

exchange equlpment — Double pipe heat: exchangers and evaporators

3. Mass Transfer; Molecular diffusion in fluids, mass transfer coeffments Distlllatlon (bmary

system), gas absorptnon drying and Itqurd extraction operations.

4. Reaction Englneermu ‘Rate of reactton var!ablee affecti rm the rate of reaﬁtaor\ Inter retation.
of kinetic data m batch and flow systems Theones of reacuon rate ciassmc:atlon of reactors

design equatlons for batch and ﬂow reactors

"8, Thermodynamlcs First ﬂow of thermodynamlcs —~ Internal energy, Entha[py, heat capacnty, frst
law for open systems Second law of thermodynamlcs — statement, entropy funcﬂon calculations
of entropy changes. Free energy functions. Calculation of enthalpy and entropy as funct{on of
pressure and temperature, Heat effects. Criteria for equilibrium and their appllcatton.- :

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

PAPER - I

1. Process Technology : Manufacture of following chemical products in process:industries -
Lecation and uses — Water, Soda ash, Caustic soda "and Cﬁ[orine, Ammonia, Fertilizers -
Industrial acids, Su!phu;ric acid‘ Nitric acid, Phosphoric acid — Industrial gases — Sugar, Pulp and -
_peper Cement, Electro thermal industries; Calcium carbide, Silicon carbide, Graphite, Coal

chemicals, Pigments and Peints.



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

chemical reactions, energy balances, combustion.

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

of control and its applications.

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

aspects of petro-chemical industry in India.



11. METALLURGY

PAPER -1

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

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

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

2. Metallurgical Thermedynamles: Review of first and second laws of 'thermodynémics,

Maxwell's -relations; free energy concept -and epplications general strategy of deriving =

thermodynamsc relations; third law of thermodynam!cs related problems. Solutions, partial ‘molar

, propertles Gibbs-Duhem equatlon fugauty activity, equilibrium. constant regular solutions,

:ntegratlon of G-D equatlon dilute solutions, interaction parameter; eqwhbrlum in thermodynamlc
systems, structure of unary phase dlagrams in (P,T) space, Claus:us -Clapeyron equation, trlple

point, atternatwe rep"es.sntatlul. of uhary diagrarra, Gibbs phase rule, Free’ Ei’h—;l‘gy compusitsaﬁ
dlagrams Ellingham dlagrams activation energy, eﬁect of activation energy on reactlon rate,

chemlcally controlled reactlons (both ideal and non-ideal systems)

3. Physncal metallurgy and phase dlagrams Structure of metals space lattice unlt ce[is crystal

systems metallsc crystal structures packlng efficiencies, planes and directlons vcnds

1mperfec:t!ons in crystallme sol:ds dlslocations and plastic deformation theoretlcal shear strength
concept of dislocations, types of dislocations, Burgers vector, strain field associated with
dislocations, dissociation of dislocations; ¢limb and cross slip,” dislocation interactions, plagtic-:‘
deformation by twin, yield point phenomenon, strain ageing, work hardening’in singleand
polycrystalline materials, effect of temperature, composition and grain size on strain harclen'lng,
recovery, recrystallisation and grain growth, diffusion in solids, applications of diffusion concepts,
solidification of metals, freezing of alloys, Scheil equation dendritic freezing in alioyé, freezing of
'ln*gbts?segreg‘a‘tiﬁh, "homogenization, growth of singie crystals. PHASE DIAGRAMS : Types of
solid solutions, Hume Rothery rules, intermediate phases, binary isomorphous system; phase rule
and lever rule, miscibility gaps, eutectic systems, phase diagrams with intermetallic compounds;
monotectics, syntetic, eutectoid, peritectic and peritectoid reactions in binary systems and

solidification behaviour of typical alloys in these syslemns , Fe-Fe3C phase diagram , other

commercially impertant binary systems.



o :
\<9/ 4 Mmeldl dressing and principles of extractive metallurgy: Scope of mineral dressing in -

m{_ fallurgy crushing and grinding , sampling and particle size analysis. Gravity concentrat. .,
methods , froth flotation , magnetic and electrical separation cyclones , filters , solids conveyance
and storage. Principles of extractive metallurgy: Sources of metals, pyrometallurgical processes,
refining processes, hydrometallurgical processes, recovery of metal values from leach solution,
electrometallurgical processes, electrorefining and electrowinning . copper: sources of copper,
extraction from sulphide ores, refining, newer processes for copper extraction, hydrometallurgy of
copper; zinc: sources, pyrometallurgical extraction, hydrometallurgical extraction, recovery of
byproducts (cadmiumy); Imperial Smelting Process (ISP); lead: sources, extraction of lead, lead

blast furnace, refining, modern deveiopments in lead smelting, aluminium and magnesium

extraction.

o Fueis & Refractories: Definition & Ciass'iﬁcation of fuels. Distribution of fuel resources in India ,
their origin & geological formation. Classification of coal. Various tests for coal for selection of coal
for metallurgical processes. Manufacture & testing of coke for various uses. Petroleum, its sources
& distillation. Various tests for liquid fuel. Manufacture, uses & analysis of various gaseous fuels.
Combustion calculation on solid, liquid & gaseous fuels. Classification & desirable properties of
refractories. Testing of refractories. Special refractories. Use of refractories in ferrous & non

ferrous industries. Manufacture of various refractories.

PAPER -l

1. Process engineering : Units and dimensions appiicatiohs of transport phenomena, properties
of fluids, laminar and turbulent fluid ﬂow Stokes Law, flow past submerged bodies, flow through
packed and fluidized beds, Bemoulil S Equatton dtmensmnal anaIySIs flow of compressible fluids,

Fouriers law, conductlon in soilds !lqwds and gases concept of heat transfer coefficient; heat '

transfer, heat transfer in packed and fluidized: beds dn‘fusmn in solids, liquids and gases
Knudsen's dn‘fusmn diffusion processing and homogen:zation of alloys, unsteady state mass

transfer, concept of mass transfer coefficient .

2. Production of iron and steel: History of iron making, Evolution of Blast furnace, Distribution of
Indian Iron ore, limestone and coking coal deposits ,problems associated with Indian raw
materials, iron ore beneficiation and agglomeration, theory and practice of sintering and
pelletising, testing of burden materials, blast furnace reactions, thermodynamics and kinetics
study, recent developments in the design and operation of the blast furnace, irregularities in blast
furnace operation and their remedies, blast furnace refractories and instrumentation, blast furnace
slag a-nd gas . importance, formation and use. Direct reductidn methods, details of some
commercial processes like Corex process PRODUCTION OF STEEL : History of steel making,
principles of steel making, LD/ BOF, QBOP/OBM, Energy optimising furnace(EOF) , Inputs



N g

required in oxygen Steel making, Yields from metallic inputs. Alloy and Stainless steel making,
continuous steel making , steel making in induction furnaces, secondary steel making processes ,
steel degassing processes ,casting pit practice, continuous casting of steel, molds used for
continuous casting use of casting powder, electro_magnetio stirring d-efect_s in continuous cast
'product o :

3. Heat treatment : Nucleation and growth of austenite, pearhtro transformation, TTT diagrams,
formatron of martensrte annea!mg,.normairzmg hardening and tempermg, hardenabrtrty heat
treatment furnaces, austempering martempermg ausformmg thermo mechanicat treatments;
surface hardening of steels; effect of alloying elements on Fe-C dragram, structure and properties

of steels: carbon and alloy tool steels, stainless steels, HSLA steels, maraging steels, dual phase

steels cast irons and the:r heat treatment, aluminium and its aEons

4. Netal formmg and corrosion engmeermg Etastrcrty and plaeticrty, yreld crrterion theones of -

metal formmg, hot warm and cold workrng, 3 super - plastrcrty and explosrve formmg, frictron and
'Iubrrcatron in metal workmg processes forgmg, CAD & CAM in forging, extrusron mannesmann
mxii roHlng, drawmg of rods wire and tubes dres optlmum die angle, bulk formmg and sheet

metat formrng, deep drawing, redrawing, hmrtrng draw ratro role of texture defects in sheet metal

_'workmg, bending, shearing, rubber pad formmg stretch formmg, high energy rate forming,

numerical problems and design aspects in formmg CORROS!ON ENGINEERING : Definition of

, corrosron corrosron damage olassrfrcatron of corrosion, electrochemical aspects, electroohemrca! ;

| reactrons mrxed potentra! theory polarrsatron passrvrty, envrronmental effects effect of oxygen S

and oxrdzsers effect of temperature effects of corrosive ooncentratron corrosion testmg, standard
expressrons “for - corrosron rate, galvanrc corrosion, erosion corrosron crevice corrosron

intergranular corrosion, pitting, stress corrosmn Parnt tests, sea water tests Interpretatron of

results, Corrosion preventron : cathodic and anodic protectaon i coatrngs hrgh»temperature -

corrosion .

5. Foundry technology Patterns, sand moulds, moulding processes, special casting process,
evaluation -and characterization of moulding materials, cores and core materials, mould
production, core production, sand compaction, foundry machines, moulding equipments,-fo'undry
layouts mechanization & automation, dafferent types of foundries, solidification, growth structures
in pure metals applications of constitutional super coollng to castings, cast structures, gases &
inclusions in castings, segregation, defects related to solidification, design of risers, runner
systems and design of runners, elements of casting designs, foundry metailurgy of cast irons,
produciion of S.G. iron and malieable iron, classification of gray cast iron, inoculation practice,

AD!, steel foundry practice, melting practice, cupolz, induction melting, melting of aluminium &nd

-—gopperalloys.



1. Generat Mechamcai Engmeermg Strength o{ materrat and power transmrseron etements of -

‘PAPER—r

12. MINING ENGINEERING

Hydraulics, Internal combustion Engmee (OTTO cycle, Desel Cycle) Pewer Transmrssmn (Belt,

Cham Rope Drlve) compressor pneumatic Machmes

techniques, oeologioal mepping. :

2. Geo!ogy Struoture[ Geology Defnrtron and soope Reoogn'itioo“of'feuits:“‘:foids ‘;‘:j'oints'

unconfirmaties efc., Primary and induced structures, their importance in Mining, Beddmg Liniation,

foliation, fracture, .Cleat etc, treici_l"eol,gJ rmportenoe end scope of fl[eo Geolooy fielo

3. P;’mcrp!es of Stratrgraphy

' 4 Exploratory Drmmg Prmcrpies selectron of srte Iay outs detarie of equrpment methods of

=

drrlhng and therr varrahon mterpretatron of bore holo data

i Exptoswes and B!astmg C{assrﬁoatron types and use of exploerves storage and traﬂsport

f?illBIastrng teohmquee in UG and open oost mines..

6. Supportc Objectrves Irmrtatronc of mrne supports Types ot mrne supports and systematro

""*-‘_nmbermg Power supports roof strohrng, rooec boltmg

T Mmeralogy Physrcal 'chemrcal and optioai oharacterrstics of oommon rock formrng smcate :

_ _'mrneral groups Struoturat olaserfcatlon of srlrcates Mmerals of Carbonate Phosphate ‘and-

_"su}phrde groups.

. -PAPER-1I

1. Opening and Choice of Mmmg Methods: Opening, development of mineral deposrts

classifi catron of mining methods merits, demerits and applrcatron Bord and pillar mining.. Long

~ wall mining. Open cast mining. and their variations. Desrgn of suitable methodology of mining for

specific oondrt;ons ilke thickness, depth, inclination, annual production etc., throk seam mlnlng,

stowing, bench parameters, box-cut.

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

mining systems and their applications in different conditions.




3.Mine Surveying: Principles of surveying. Different methods and their importance. Chy
surveying. Compass ; surveying, theodolite surveying, plane labling, levelling, triangulation,

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

“to plans and sections.

4. Mmmg Machmery Eiements of transport system classification and techno economic indecies.

: Rope haulage iocomotlve haulage conveyers Aerial ropeways, trackless haulage, Winding.

Drainage and pumping.

5.Mine Envrronmental Engmeermg Mlne alr and envmronment Natural and mechanical
ventllatzon Types deSIQn varlables selection mstallatlon and ma{ntenance Mine fires,

explosions and lnnu_ndatnons, Rescue and recovery.

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

deposits. Safety welfare and hygiene of mine workers.



13. GEOLOGY

PAPER-1
Umt—~F

Geomorphoiogy ano Remote Sensmg Weathermg and erosron Geologrcal actron of RNer

wind and g!acrer Physrography of !ndra Appircatron of geomorphology Prrnclples ot aerial
'photography, photogrammetry and ‘satellite remote sensrng - data products ‘their rnterpretatron

: _and appllcatlon Geographrc Informatroh System (GJQ) Prlncrpies and applrcat:on

“’unu-ﬂ

Mineralogy: Physical, chemical and optical characteristics of common rock forming siiicaté

mineral groupe Structural classrﬂcatso.s of sili icates. Minerats of Carbonate Phosphate and

su!phrde groups Atomic substrtutroh, 1somorphrsm polymorphlsm e Prrncrples cf )xRay

_ D:ﬁractlon

g '.Umt —ltt . _ : o ,
i Structural Geology Concept of stress stram and roc%f deformatron Structural analysas of foI

~... joints and faults Lmeatron and foliation. Unconformrtres and basement cover reiat ion. Superposed

-;_'_"ff;idefcrmatrons

and geotectonsc evolutlon of gramtes basaits anorthosrtes ophrohte k!mbertrte. Texture and'

- structure of metamorphrc rocks regronal and contact metamorph;sm Characterrstrcs of dsrferent '

| grades and facres of metamorphism. Plate tectomcs and mctamorphrc zones. Metasomatzsm

~granitisation, m[gmatltes and. paired metarn_orphrc belfs. .

Unit Vv

_ Sedlmentoiogy and Geochemrstry Sedrmentary structures and texturer: Provenance and
: dlagenegs Sed[mentary envrronment and facles Tectomcs and sedimentatron Classrf catloo of .
sedrmentary rocks. Sedimentary basins of mdla Earth in relatron to solar system structure and
composrtron “of Earth Geochemlcal cyc[e meteorrtes Concept and apphcatron of stable |sotopes

in sao’rmentotogy



 graphite, placer dePOSIfS gemstones:""-
.‘m|nera|s Meta[logemc epbchs and

PAPER-I

o

._/ iy
Ljnit—! '*__ls“-\ 3

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

Precambrians. Different microfossil groups and uses in biostratigraphic correlation.
Unit—1I

Stratigraphy: Stratigraphic code and nomenciature, Geological time scale, Stratigraphic
correlation, Precambrian stratigraphy of India. Stratigraphy of the Palaeozoic, Mesozoic and
Cenozoic formations of Ind|a Gondwana system and Deccan traps Pafaeocl:mate and

palaeogeography Concept of seismic and. sequence stratigraphy

Unit -l

Geophysics and Fuel Geology: Geophysical techniques: gravity, electrical, magnetic. and
seismic. Origin. and classification of coal, Indian ooat deposits: Gondwana, Tertiary and lignite

Coal Bed Methane (CBM) Orlgln mlgratlon and entrapment of natural hydrocarbons structurat
stratlgraphlc and mlxed traps Geograph[cal and Geoiogzcai drstnbutron ‘of onshore and oﬁshore

petrohferous bas:ns of indla '

Unit — IV

Economic Geology: Process of mineralization: magmatic, hydrothermal, supergene sedimentary

exha[atzon (SEDEX). Mmeralogy, mode of occurrence and drstrlbutron of iron, manganese,

- alummrum chromrum base metals and go[d Indran deposrts of non meta[s ‘mica, asbesgoo,

fes evapontes Strateg;crf crltlcal and essentra[

.s Surface and subeurface exploratron and
prospectmg el '
Unit-—.V .

Hydregeology and Enyironmental_ Geology: Natural hazards — preventive / precautionary

measures of ﬁoods tandslides earthquakes tsunami, coastal erosion Impact assessment of

anthropogemc activities: opencast mining, river valley pro;ects solid and radioactrve waste

-dlsposal exc;ess wrthdrawat of groundwater oil sox[l Concept of globai warmmg, sea level rise.

Vertrca! dlstr:button of groundwater c!assrﬂcatlon of aquifers, hydroiogrc cyc!e Hydrological

_propertres porosuty permeabihty, Darcy’s Iaw and its apphcatlon Groundwater provmoes of India.

Groandwater guality and contamination, groundwater recharge ra:nwater harvesting. Eng[neenng
properties of rocks, geological investigation for dams and reservoirs. Tunnels: type, method and

-problems.
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