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 ST SC|SEBC/UR | PWD  |ExSM SP
e Cat-I | Cat
(Hard of | -III
Hearing
with
suitable
R S| e | _J
1 2 3 4 | 5 6 7 8 9 | 10 11
1 | Civil Engineering 45 10 9 5 21 1 1 1
(15-w) | (3-w) | (3-w) | (2-w) | (7-wW)
2 | Electrical 43 12 6 4 21 1 1 1 ---
" | Engineering | (14-w) | (4-w) | (2-W) | (1-w) | (7-w) | -
3 | Mechanical 3 16 10 5 22 1 1 2 1
| |Engineering | (17-w) | 5-w) [Bw)|@w)|(@-w)| | | |
4 | Electronics & 24 10 5] 1 8 1 - 1 ---
Telecommunication| (8-w) (3-w) | (2-w) (3-w)
Engineering | - i

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) | (1w) [(1w) [(1w) [ (1-w) |




| SI. [ Name of | No. of No. of posts reserved for
No. | the vacan | sT | SC [SEBC| UR | _ PWD
discipline | cies Cat-Il |Cat-|Ex-SM| SP
(Hard of | III
Hearing
‘ with
suitable
- | - ) aid)
9 | Automobile 3 1 1 0 1 -- --- - -
Engineering |
10 | Chemical 2 0 0 1 1 - - - -
Engineering _
11 | Metallurgy S 2 1 0 2 -- - --- -—-
L @w | (1w (1-w) i
12 | Mining 3 2 0 0 1
Engineering } (I-w) | (1-w)
13 | Geology 2 0 0 0 2 - -—- - -
i (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)
| I D | (Category I1I-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:

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

been born earlier than 224 August, 1984 and not later than 1st August, 2001,

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

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

eligible for cumulative age relaxation benefit.

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

shall be considered most beneficial to him/her.
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SAVE AS PROVIDED ABOVE THE AGE LIMITS PRESCRIBED CAN IN NO
CASE BE RELAXED.

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

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

Educational Qualification:

S1. 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.

2 | Lecturer in
Electrical
Engineering

Bachelor’s Degree in Engineering/ Technology in
Electrical 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.

3 | Lecturer in
Mechanical
Engineering

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

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

Lecturer in
Electronics &
Telecommunication
Engineering

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

If the candidate has a Master’s degree in Engineering/
Technology, First Class or equivalent is required at
Bachelors or Masters level in the concerned
disciplines.
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Sl. | Name of the Educational Qualification
No. | Discipline
1 2 o - 3
5 | Lecturer in Bachelor’s Degree in Engineering/ Technology in
Computer Computer Science & Engineering with First class or
Science equivalent.
& Engineering
If the candidate has a Master’s degree in Engineering/
Technology, First Class or equivalent is required at
Bachelors or Masters level in the concerned disciplines.

b 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 degreé_o} equivalent in Geology.

Geology




5. MAIN JOB CHART:

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

6. METHOD OF SELECTION:

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

(a) Written examination — 500 marks
(b) Interview (Personality Test) — 50 marks

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

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

after publication of the final results and select list.

7. ZONE OF EXAMINATION:

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

8. OTHER ELIGIBILITY CONDITIONS:

(i The candidate must be a citizen of India;

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

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

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



(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

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

g

for such recruitment for that specified period/chance(s).

will be considered eligible.

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

(viii)

(ix)

(x)

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.

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.

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.

IMPORTANT POINTS:

(I)

(1)

(111)

(V)

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.

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.

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.

Admission to the Written Examination/Viva Voce Test will be
provisional. If on verification at any stage before or after the
examination/interview, it is found that a candidate does not fulfil all
the eligibility conditions, his/her candidature will be liable to

rejection. Decision of the Commission regarding eligibility or
otherwise of candidate shall be final.
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(V) This advertisement should not be construed as binding on the
Government to make appointment.

(VI)  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.



(2)

(b)
(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

(0

(g)

(h)

0)

(m)

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

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

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

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

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

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

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

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

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

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

No Objection Certificate from their competent authorities in case of
Government Servants.
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NOTE-2: Candidates claiming to be belonging to S.E.B.C./S.C./S.T.
categories by birth are required to submit copy of the relevant
Caste Certificate as mentioned in their online application form
& issued by the competent authority in the prescribed form.
Candidates of SEBC category (other than Creamy Layer) must
submit copy of Caste Certificate issued by the competent
authority within the last three years by the closing date for
submission of online application form in the prescribed form.
The SEBC certificate which is more than three years old by the
closing date of submission of online application form is liable
for rejection,

(i) Women candidates belonging to S.E.B.C./ 8.C./S.T.
categories are required to submit Caste Certificates by
birth showing “daughter of .........c.ccecenieieinnan”. Caste
Certificates by virtue of marriage (i.e. showing “wife of
cisseereseessessneness’)  are  mnot acceptable and liable for
rejection.

(iif 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.

(f) 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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(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

12,

(d)

(e)

(g)

(h)

stage of recruitment process when discrepancy is mnoticed/
detected.

HOW TO APPLY:

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

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

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

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

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

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

On successful submission of the online application form, a unique “Permanent
Public Service Account Number (PPSAN)” will be assigned to the applicant.
Candidates are required to take a printout of the finally submitted online
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 separatc correspondence will be made for this purpose.

(1) Any complaint on the conduct of examination must be sent to the Gricvance
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
No.0671-2304141/ 2305611 & Extn.-218 on any Odisha Government working
day between 10.30 A.M. to 1.30 P.M. & 2.00 P.M. to 5.00 P.M.

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

CLOSING DATES
THE LINK FOR ONLINE APPLICATION AND SUBMISSION SHALL BE
AVAILABLE IN THE WEBSITE FROM 26.04.2023 TO 26.05.2023
(NOTE: - 26.05.2023 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.
Xh
W\\“ 15
'

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







Appendix-I
SCHEME OF EXAMINATION

The examination will be conducted in the following successive stages-

i.Written Examination

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

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

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

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

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

The Commission shall conduct the Interview for 50 marks.

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

examination and interview together.






SYLLABUS

FOR RECRUITMENT FOR THE POST OF LECTURERS

IN THE ENGINEERING SCHOOLS/ POLYTECHNICS

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

SKILL DEVELOPMENT & TECHNICAL EDUCATION DEPARTMENT, GOVERNMENT OF ODISHA

(ODISHA TECHNICAL EDUCATION & TRAINING SERVICE)
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COMPULSORY PAPER

General English

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

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
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. CIVIL ENGINEERING o W

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

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

2. Strictural Analysis:- Analysis of determinate structures - different methods i.ncluding graphiceﬂ

methods. Analysis of indeterminate skeletal frames — degree of indeterminacy, moment

distribution, slope deﬂeomon stiffness and force methods, energy methods, Muller-Breslau

principle and application. F’Iastzc anaiyms of moetermmate beams and s:mpie frames - shape
factors.

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

concrete design materials, methodé of prestre'?sirg losses.

4. Design of steel structures (Based on L:mrt State Method} - Analysrs and destgn of tensmn

and compress1on members Column bases Connectrons~ smp!e and ‘eccentric beam column

oonncctlons
5 Bulldmg Matenai and Burldmg Construotron -

(a) Building Wiaterials:- Cement: Components dlfferent types setting tlmes strength. Cement

Mortar: Ingredlents proporhons water demand, mortars for plaetermg and masonry. Concrete

.lmportanoe of W!C ‘Ratio, . Strength mgredlents mcludmg *acmlxtures ‘workability, test ing -for :

strength non-destructive testmg, mix. desrgn methods Brlcks Types, indran Standard

ciasslir catlon absorptlon saturatlon faotor strength ln masonry

(b) Bundmg Construction:- Types of Foundatlons, Brick masonry, Stone masonry, Floormgs
Causes and preventlon of oraoks in. bu1id|ngs Damp proof ng, Special malntenanoe of buxldmgs

6. Estimation, Censtruction Planmng and Management- Prelrmlnary estimate, Detailed
estimate, Speo;f ications and cost analysrs Bar chart Lrnked bar chart, Work-broakdown
struotures Actwlty- on—arrow dlagrams cntlcal path probablhstrc actwrty duratlons Event— based

-

networks PERT ne’rworks T[me- cost study, Resource aliooatron
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Paper Il
1. Water Resources and Hydraulic Engineering:-

(a) lrrigation Engineering:- Consumptive use of water, irrigation systems, water demand
assessment; Storages and their yields, ground water and well hydraulics: Wat'erfoggi'ng‘ 'drainége
design; Design of rEgid boundary canals, lining of cénaIs; Sediment transport in canals; Forces

acting on gravity dams and their design, Design of headworks, distribution works, falls,

Crossdrainage works, outlets; River training

(b) Hydrology: - Hydrological cycle, precipitation and related data ana!yses,'F_’robabIe maximum
precipitation, unit hydrograph and synthetic unit hydrographs; Evaporation and transpiration;

Floods and their managemeni, Design Flood, Streams and their gaugmg, Routing of ﬂoods

Capacity of Reservoirs.

(c) Fluid Mechanics:- Fluid Properties, Pressure, Thrust, Buoyancy; Flow Kinematics; integration
of flow equations; Flow measurement; Relative motion; Moment of ‘momentum; Viscosity,
Boundary tayer and Control, Dimensional Analysis,Flow development, !osses in pxpe flows, Pipe

networks, Fiow measuring equtp'nent and structures.

(d) Open Channel Flow:- Momentum and Energy principles in Open channel :--ﬂow, Types of flow,
Flow s_ebtioris' and properties; Normal fiow, Gradually varied flow,Hydraulic Jump

& Enwronmenta! Englneermg -

(a) Water Supply Englneerlng B Sources df supp[y, desrgn of lntakes Estlmatton of demand
Water quality standards Prlmary and secondary treatment, detallmg and mamtenance of
treatment units; Conveyance of freatment units; distribution systems of treated water, Ieakages

and control; Institutional and industrial water supply. ' . E
(b)Waste Water Engineering:- Urban rain water disposaI;Quanti'ty and characférisﬁcs of waste

water, Collection of waste water, Primary, Secondary and tertiary treatment of waste water,
Sludge disposal, effluent discharge standards, Institutional and industrial sewage management.

(c) Solid Waste Management- Characteristics, Generation, Collection and Transportation, -
Engineered systems of solid waste management (reuse, recycle, recovery, treatment and

dispdsa"l)‘ Design and Management of landfills.

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

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

poliution.



\_z;y i~ Geotechnical Engineering:- \ e

)] .“-‘"! -
(&) Soil Mechanics: - Fundamental definitions and interrelationships; Properties and Classfficat_i»'-ff-:g '

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

Compaction, stress distribution in soils.

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

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

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

materials, design of flexible and rigid pavements

(b) Traffic Engineering:- Traffic characteristics, theory of traffic flow, intersection design, traffic

signs and signal design, highway capacity.
5. Surveying:- Principles and classification of surveys, mapping concepts, Coordinate systems,
Meastrement of distance and directions, Le_velling, Theodolite traversing, Contours, Plane table

si,:rvey_irig, Errors and adjustments, 'Curves,'Tc_'JtaI station.
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2. ELECTRICAL ENGINEERING ' " rf

P_aper—l
4 Electrical Circuits—Theory and Applications

Circuit components; network graphs; KCL, KVL; circuit analysis methodq- nodal analysis, mesh
analysis; basic network theorems and applications; transient analysis RL, RC and RLC circuits;
sinusoidal steady stale analysis; resonant circuits and applicatrone coupled circuits and
applications; balanced 3-phase circuits. Two-port networks, driving point and transfer functions;
poles and zeros of network functions. Eleménts of networks synthesis. Filter-theory desrgn and
applications. Active filters. Circuit simulation : Input formats; mathematical modelling; solution of

equations; output formats; SPICE.

2.Signals & Systems

Representation of contrnuous—t:me and discrete-time signals; LTI systems; convolution; impulse
response; time-domain analysis of LTI systems based on convolunon and differential/difference

equahons ‘Fourier transform Lapiace transform Z-ransform, Transfer functron Samplmg and

'recoVery of ergnals DFT FFT Proceselng of enaloo srgnais through dlscrete tlme eystemc

3.EM, Theory -

Maxwell's equations, wave propaoatlon |n bounded medra Boundary condltlons ref[ectron and

refraction of plane waves. Transmlssmn Ime : Drstrzbuted parameter clrcurte travelhng and

etandrng waves |mpedance matchlng Smlth chart Wevegurdes

and TEM -we\res rectengular and 'l Wave gu1des resonators _Planar tranemtssron hnee

'stnphne mloroetrip’tme

4. Analog E!ectromcs _

Characteristics and equivalent circuits (large and smal% signal) of Dtode BJT JFET and MOSFET.
Drode circuits : chpplng, clamping, rectifier: Bresmg and bias stabmty FET amplifiers. Current
mirror, Amplifiers : single and multi-stage, drﬁerentral operational, feedback and power. Analysrs
of amphf iers; frequencyresponse of amphfers OPAMP circuits. Filters; sinusoical oscillators
crttenon for osc:liat:on smgle transmtor and OPAMP confi guratrons for oscillators. Function

generators and wave-shapmg circuits. Power supplies.
B Dr'g:t'al Electronics

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

_ EC'L, MQS, CMOS). Combinational circuits : arithmetic circuits, code converters, multiplexers and

I e L R i e

lanel gmde TE TM :



decoders. Sequential circuits : latches and flip-flops, counters and shift-registers. Comparators,
timers, multivibrators. Sample and hold circuits, ADCs and DACs. Semiconductor memories.

Programmable logic controller.
6.Energy Conversion

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

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

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

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

Elements of control systems; block-diagram representation; open-loop & closedloop systems;
principles and applications of feed-back. LTI systems : timedomain and frequency-domain
analysis. Stability : Routh Hurwitz criterion, rootloci, Nyquist's criterion, Bode-plots, Design of lead-
lag compensators. Proportional, PI, 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 exirinsic semiconductor, p-n junction; superconductivity. Dielectric behaviour of materials;
polarization phenomena; piezoeléctric phenomena. Magneti'c materials : behaviour and
application. Photonic materials : refractive index, absorption and emission of light, optical fibres,

lasers and opto-electronic materials.



3.Microprocessors and microcomputers e

8-bit microprocessor : architecture, CPU, module design, memory interfacing, 1/0, Peripﬁe"
controllers, Application. IBM PC architecture @ overview, introduction to DOS, Advanced

microprocessors.
4. Measurement and Instrumentation

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

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

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

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

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

7.Power system protection

Principies of over cu{‘ren_t, differential and distance prd{ebtibn. 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 protection. Computer aided protection.
8.Non-conventional Energy Sources and Energy Management

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

period, internal rate of return, life cycle costing.



3. MECHANICAL ENGINEERING

Paper-|

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

Turning moment diagram.

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

force and effect of friction, Balancing of revolving masses.

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

vibration.

2. ‘Machine Design:- Design of Joints: Cotters, Keys, splines, welded joints, threaded joints,
threaded  fastners, joints formed by mterferenoe fits, Design of friction drives: coupling and
clutches belt and cham drives, power screws. '

Design of power transm:ssmn systems gears and gear drives shaft and ax!e W|re ropes, Design

of bearings: hydrodynamlc bearmgs and rolling element beanngs

3. Mechanlcs of SO[IdS Stress and stram for materla{s |n tensmn oompresston and shear
Relation between elastrc constants for an |sotrop:c: Ilnear elast!c: and homogeneous materlais
Uniaxial Loadmg, Thermal stresses, Stress—ctraln diagrams for ductile and bnttie matenala Stress
2and strain in two dlmensuons Pr:nCIpa! planes, Mohr’s circle, Strain rosette.. Bendlng moment and
shear force diagrams. Composite beams. Bending stresses, Shear stress distribution. Slope and
deflection in beams. Torsion of circular shafts. Helical springs. Combined stresses. Theories of
failure. Thick and thin walled pressure vessels, shrink-fit. Struts and columns. Energy principles.
Strain energy due to bending, twisting and 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, Alioys and binary phase diagrams, structure and properties of common
engineering materials. Ironcarbon equilibrium diagram, TTT-diagram. Heat treatment of steels,

Plastice, Ceramics and composite Materials, Common applications of various materials.
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5.l Manufacturing Science:- Basic principles of forging, drawing, extrusion and rolling, Pat;te""!}.
Gating and risering system, casting defects, special casting process, welding: Gas welding, arc
welding, resistance welding, thermit welding. Cutting tool materials, Tool geometry and
nomenclature ASA, ORS and NRS, types of chips, cutting variables, Chip reduction coefficient,
Merchant's force diagram, velocity relationship and Kronenberg's relationship. 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 Managemeni:- Production Planning and Control, Forecasting-Moving
average, exponential smoothing, Operations sheduling; assembly line balancing. Product
development. Breakeven analysis, Capacity planning. PERT and CPM. Control Operations:
Inventory control-ABC analysis. EOQ model. Materials requirement planning. Job des"ign, Job
standards, work measurement, Quality managementQuality control. Operations Research: Linear
programrriing 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. Project management.
Faper-ll

4 13 Thermodynamlc C‘ycles - Basic concepts Open and closed systems, Applications of laws of
Thermodynamlcs (Zeroeth First and Second Laws) Gas equations, Clapeyron equation,
Availability, Irrever5|b|lity and Tds relataons, recnprocatmg air compressors.

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

measurements.

3. Heat Transfer, Refrigeration and Air Conditioning:- One and two dimensional heat
conduction, 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 systams, Condensers, evaporators and expansion devices and controls.

-cv-l
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Properties and choice of refrigerant, Refrigeration Systems and components, psychometrics,

comfort indices, cooling load calculations, solar refrigeration.

4. Fluid Mechanics:- Prooerties and classification o'f fluids, Manometry; Forces on immersed
surfaces, Center of pressure, Buoyancy, Elements of 'stabﬂity of floating bodies, Kinematios and
dynamics: Continuity, Momentum and Energy Equations, Irrotational flow and incompressible,
lnvxsc:n:i flow, VeIoCIty potent:al Pressure field and forces on immersed bodies, Bernoulli's
equation, Fully developed flow through pipes; Pressure drop caicu!at;ons Measurement of flow
rate and Pressure drop, Elements of boundary layer theory, Integral approach, Laminar and
turbulent flows, Separations, Flow over weirs and notches, Open channel flow, Hydraulic jump,
Dimensionless numbers, Dimensional analysis, Similitude and modelling, Onedimensional
isentropic flow, Flow through convergent-divergent ducts. Adiabatic and Is_ehtropio flow, fanno

lines, Rayleigh lines.

5. 'F!uid""Machineries' and Powert P!an.ts%. Theory and design of axial flow turbmes and
COMPressors, Reo:procatmg and centrlfugal pumps, Impulse and Reaction ‘turbines, Specn‘"o
speed, Classiﬂoatlon Energy transfer Flow through turbo-machine blades, cascades, centnfugal
compressor Dimensmnal analysxs and mode{nng Steam generators, Flre~tube and water tube

| boﬁers Flow of steam through nozzIes and diffusers wetness and oondensatlon vartous types of
- steam and gas turbmes Seiect[on of 51te for stearn hydro nuciear and stand by power piants

'dust removal equment Fuel and’“’ coohng water systems heat balance statlon and piant heat

rates, operation and maintenance of various power plants, preventive mamt_en_ance, economics of

power generation.

Q&
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4, ELECTRONICS & TELECONMMUNICATION ENGINEERING

_'Paper—!

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

superposition, Thevenin and Norton's, maximum power transfer; Wye-Deita ‘transformation;
Steady state sinusoida! analysis using phasors; Time domain analysis of simple linear circuits;
Solution of network equations using Laplace transform; Frequency domain analysis of RLC

circuits; Linear 2-port network parameters: dnvrng polnt and fransfer functions; State equations for

networks.
2.Analog Circuits :Small signal equivalent circits of diodes, BJTs and rﬂOSFETs; Simp!e diode
circuits: clipping, clamping and rectifiers; S[ngieetage BJT and MOSFET amplifiers: biasing, bias

siability, mid- frequency small signal ‘analysis and frequency r ec:ponse BJT and MOSFET
amplifiers: multi- stage dlﬁeren’nar “feedback, power and operetlonal Slmp!e op- amp oircuats
Active filters; Sinusoidal oscillators: criterion’ “for -oscillation, “single- transrstor and op emp
confi guratlons ‘Function generators, wave~shapmg crrouzts and 555 rimers Vo[tage reference

mrc:urts Power supphes npp{e removai and regula’rron

-3. Electronlcs De\nces Energy bands in lntnnsu: and extrinsic s1lrcon Carrler transport dlffusron .

- current, dnﬁ current, mobr[lty and resrstwrty Generatron and recombmatron of carners Polsson

and comrnurty equai‘rons P- N Junctlon Zener diode BJT, MOS capactor MOSFET LED phoio "
_drode and. soIar_,_ceII Integrated crrourt fabncatlon process oxrdatzon dlﬁus:on 1o'1 lmplantahon o

nd twm—tub_GM@S process

measurement expresszon of uncertam’ry accuracy and premsmn mdex propagatlon of errors
PMMC, Ml and. dynamometer type unstruments dc poten’nometer bridges for measurement of R,
i and C, Q-meter.: Measurement of voltage, currenf*and power in single and three phase cwourts
ac and dc current: ‘probes; true rms meters, voltage and current scaling, mstrumenr transformers
tlmer}counter time, phase and frequency measurements drgltal voitmeter dronal mult:meter

ose;lloscope shleidmg and groundlng

5. Control Systems Basic control system components Feedbaok prlncrple Transfer functlon
Block dlagram representation; Signal*flow graph; Transient and steady-state analysis of LTI
sys_te_rr_rs, Frequency response; Routh-Hurwitz and Nyquist stability criteria: Bode and root-locus
plots; Lag, lead and lag-lead compensation; State variable model and solution of state equation of

LTI systems.

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

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

—three phase configuration of unconirolled rectifiers, Line commuiated thyristor basad converters,

nt & Measurm'g lnst SI un:ts systematic and random errors in- 4
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Distortion factor of ac to dc converters, Single phase and three phase inverters, Sinusoidal puﬂj-:*e P

width modulation.

Paper -l

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

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

8. Signals & Systems: Continuous-time signals: Fourier series and Fourier transform
representations, sampling theorem and applications; Discrete-time signals: discrete-time Fourier
transferm- (DTFT), DFT, FFT, Z-transform, interpolation of discrete -time signals; LTI systems:
definition and properties, causality, stabifi't'y,- irepu[se response, convolution poles and zeros,
parallel and cascade structure, frequency response group delay, phase de{ay, digital fi Iter design

technigues.

9, D gital Circuits: NJmher systmﬂo, Cembmatona! Ci reuits: Beolcan algebra, mlmmlzation of

fun_ctlons using B_ooiean identilies _Iand.-Kamauglh map, fOQIC gates and ‘their ‘static CMOS

implementations, arithmetic - circuits,’ cdde converters, - multiplexers, -decede‘re and'?ﬁ‘l}\s‘_

Sequential circuits: latches and ﬂip flops counters, shift- reglsters and finite state ma»hines Data
converters: samp[e and hold clrcu1ts ADCS and DACs; Semiconductor memorles ROM SRAM,
DRAM g @ B : : el
10. Mlcropreceesers and mie_r'ocerfni:‘ulgiéi'e:' 8'-'b-it" rﬁicroproces'eoé -(8085): -architectuf‘e,'
programming, memory and I/O interfacing. Peripheral controllers,- Application, overview of

advanced microprocessors.
11. Electromagnetic: Electrostatics; Mameil's equations: differenfiai and integral forms and their
interpretation, boundary conditions, wave equatio'n Pointing vector; Plane waves and properties:

rellectlon ~and refraction, polarization, phase and group velocity, propagation through various

‘media, skin depth; Transmission lines: equations, characteristic lmpedance, impedarice matching,
impedance transformation, S-parameters, Smith chart; Waveguides: modes, boundary conditions,
cut-off frequencies, dispersion relations; Antennas: antenna types, radiation pattern, gain and

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

2 . - " i . . o .;l -‘ ‘E
Bi-directional ac to dc voltage source converters, Issues of line current harmonics, Power factor, 4

Lo
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5. COMPUTER SCIENCE & ENGINEERING

Paper-l
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, number representation.

2.Computer organisation& Archite‘cture Instruc‘non formats addressing modes ‘Basic

computer operation Computer configuration , Funct:onu I units ,ALU organisation, multiplication
and division algorithms, memory hierarchy, cache and associate memories, virtual -memory,

memory IC’s, [/Oc organisation schemes, interrupts, arbitraﬂon. DMA, IOP :

3. Microprocessor: 8-bit microprocessor architecture, CPU, module desngn memory mterfacmg
11O, ‘Peripheral controliers Apptlcat[on 1BM PC archfteciure : ovewaew_ mtroductron to DOS,

_ ‘Advanced microprocessors.

:4 Discrete Mathematics: Logical Identities ', proposition and 'predicate logic's, methods of
- deduction, set theory, relations, functton.,, algebraic structure , lattices, recursion, graph theory,
_._'representaﬂon pgths and - walks, Connected graphs &Cycles, warsha!ls algorithm, . Matrix -
.. representation of araphs Spanmnc TreeQ & connector problems A Hamiltonlan graph Cfosure ofa

-graph Plannergraphs Combtnatones

5, Thec:arz,,«r of Computa’clon Regular Languages& finite Automata, Automata Determm[stlc finite -

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

Paper -l

1.Programming in C: Algorithms, flow-charts, programming methodology, Programmirjg in ‘C’
languages, An overview of C. ' '

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

trees, Binary tree'traversath Breadth first search, Spanning trees, Shortest path, Tree balancing, B-

frees, _s_earr.;blng and sorting methods

3. Databases: DBIViS, RDBMS, databzse models, Database design, Normalisation, file structures,

guery languages
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4!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, graph'ic_pri'mities.' 2-D transformations, graphic input
devices. ; :

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

design, testing and validation, CASE tools,

8. Artificial Intelligence :Al techniques, natural language understanding, learning, knowledge

HE S

representation, expert systems, LISP, PROLOG.




6. MATHEMATICS

PAPER —| b

UNIT—1 ALGEBRA AND NUMBER THEORY

Group Theory: Groups, Subgroups, Normal Subgroups and Quofient Groups, Homomorphisms
and applications, Permutation groups, Conjugacy and Class equation, Simple group, Sylow
Theorms. "

Ring Theory: Rings, Special Classes of rings, Homomorphisms, Ideals and Quotient rings,
Maximal and Prime ideals, Polynomial rings, Principal Ideal Domain, Unigue Factorization
Domain. |

Field - Field of Quotients of an Integral Domain, Polynomials over the rational field, Algebraic
Extension of Fields: Irreducible poiynomie{e and Eisenstein Criterion, roots of Polynomial, Sp!iﬁnn

field and its degree of extension, Multmle roofs, Ruler and Compass Conqrur‘t]onq Symmetric

func:’uoo of roots, Solution of Cu_bm and Bigquadratic Equations.

Number Theory lnteoers g cd,, Fundamental Theorem of Ar{thmettc Euclidean Alogorithm,

Ar{thmetlcal funct:ons (EuIer-functlon ‘Mobius '_ functson) Dmchlet mulhphca’uon Linear

Congruenoes Euier—Fermat Theorem, Linear Diophantme Equatlons Fermate Theorem, Fermat

Lz‘ttie Theorem, Polynomial Congruence, Lagranoes Theorem, Chinese Rema:nder Theorem,
Wilson's Theorem end Apphcatlons as

LINIT -!I' _

ANALYSIS -1

-E!asm Topology lete Countabie and Uncountable eets Metric Spaces, Topolog:ca! Spaces '

Besns Closed sets Open Sets leit Pomts Propertles of Connec:teci Spaces and Compact

Spaces HE]DE‘ Borll Theorem

_Sequence_._end Seol_es LConvergent Sequenoes Subeequences Convergence of Monotone
Sequences, Couchy :Sequences, Upper and Lower limits of Sequences, Bolzano Weirstrass
Theorem, Series of non-negative terms, Convergence tests, Power Series, Couchy Convergence

Criterion, Absolute Convergerice, Alternating Series.

Contmwty and D:ﬁerent;abliiw Properties. of Contmuous Function, Continuity and Compactness,

Contmwty and Connectedness Dlscontlnmty, Monotonlo funcﬁons Mean Value Theorem, Taylor

Serjeq

Function of Severai Variables: Continuity leferenaabmty Extreme Values, Maxima and Minima,
Llne 1nteoral Surface Integral, -Volume Integra1 Apphoahons of Green's Theorem, Stokes

Theorem and Gaues Theorem



UNIT — 1l COMPLEX ANALYSIS

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

Harmonic Functions.

Bilinear Transformation: Elementary Transformations, Bilinear Transformation, Mapping by

Elementary Functions.

Complex Integration: Cauchy- 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.

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

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

nxn Games, General Solution of nxn rectan_guiar Games.

Transportation and Assighrnent: General Transportation Problem, Finding Initial Basic Feasible

Solution, Test of Optionality, Transportation Algorithm, Transhipment Problems.

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

UNIT -V NUMERICAL ANALYSIS

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

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 and their applications.

Numerical Methods for Ordinary Differential Equations : Euler's Method, Multisten Methods,
Midpoint Method, Trapezoidal Method, Sing'e Step Method and ~unipe-Kutta Methad

"
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UNiT-l ANALYSIS N
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 differenfiation, construction of continuous function on the real line which is

nowhere differentiable.

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

measurable functions.

Lebesgue integration and Ip spaces comparison of Lebesgue and Riemann integral, Lebesgue
integral of bounded measurable functions over sets of finite measure, Bounded convergence
theorem, I:ebesgue integral for nonnegative measurable function. Fatou’s Lemma, Monotone
convergence theorem, Ip spaces, essential supremum of a function, Minkowski and Holder

inequalities, Absolute summable and summable series in a normal linear space completeness in
Ip.

UNIT-Il FUNCTIONAL ANALYSIS

Normed Linear space Linear spaces, Subspaes, Quotient spaces, properties of norm, Riesz
Lemma, Continuity of linear maps, Bounded linear operations, Equivalent norms, Hahn Banach
theorem and its consequences. el - b

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

open mapping theorem and its consequences.

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

convergence, weak* convergence, Reflexivity.

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

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

UNIT-Ill LINEAR ALGEBRA

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

Map associated with matrix.



Elementary Row Operations, Rank and Nullity of Matrix, Inverse of a Matr4ix, Determinants and

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

UNIT- IV DISCRETE MATHEMATICS

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

Induction, Rules of Inferences for quantified propositions.

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

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

Recurrence relation —Generating functions of sequences, Calculating co-efficients of generating
functions, Recurrence relation, solving recurrence relations by subsﬁtu'tion_and generating

functions. Solution by the method of charac:teristic roots.

Graph Theory — Trees and their propertzes spanning trees, Binary trees, Eu!ers formu!a Euler's
c:Ircu1ts Hamiltanian Graphs

UNIT V DIFFERENTIAL EQUATIONS

Linear leferent!ai Equations W|th constant coefficients and variable Coefﬂments system of Lmear

lefere'lt[ai Equatlons Laplace Transformation Llnearlty of the Laplace transformatlon Laplace:

transforms of derlvatwes and mtegrals shlﬁlng theorems leferentiat#on and mtegrat:on of %

'transforms Convo!utmn theorem. So!u’uon of mtegral equatlons and systems of dlfferent{a[

equations using Laplace Transformatlon

Series Solution of differential equations: . Power series method, -Bessel, Legendre and
Hypergeometirc equations. Bessel, Legendre functions and their properties . Sturra Liouville
problem, Orthogonality of eigen functions. Orthogonality of Bessel fuctions and Legendre

polynomials.

Partial leferentlal Equations of the 1st order. Lagrange's solution some spemal types of
equations, their solution, Charpit's genera! method of solution. Partial Differential Equations of
second and Higher orders. Classification of linear partial differential equations of second order.

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

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

and haat conduction equations.



7. PHYSICS

PAPER-|
Unit-l: Mathematical Physics

8 Comp[ex \ranab[e Cauchy’s theorem, Caurhys m‘regral formu!a class.rﬂcatron of smqu!arﬂies,

branch point and branch cul, Residue theorem, evaluation of integral using residue theorem.

2. Special functions: Basic properties and solutions (series expansion, reclirrence and.
orthogonality re{atlons) of Bessel, Legendre, Lﬁgue'r'fe fLIr‘ii:tie'ns,f Solution of inhomogeneous

parfial differential ‘equation by method of Green's functron

-

3. Tensors: Cartesian tensors, covariant, contraver}ant and mixed tensor, tensor algebre.

properties of symmetric and anti symmetric fensor.

Unif-ll: Clase:ca! Mechamc_

1. Hamilton’s prmcrp]e Harmhons principle, Lagrange’s equatron from Hamilton’s principle,
Solution of Lagrange. equat!on of motion for Simple- harmonic oscrilator Hami{ton equations of

motion, canonical equatlons from vanatlonaI prmcupie prmcrple of [eastactron :

2 Canonrcal transfnrmatlon Generaimg function and Legendre transformatfon Integral

invariant of Polrrcare Lagrange and Perbson s bi ackets

3. Rrg;d body Independent coordrnates nrthogonal transformanen and rotations. (frnrte and

infin rntesrmal) Eulers angies Eulers theor"' . ,-__,on 1he mqtlen of: rrgrd body, Inertla Tensor and e

principal axis transformatron angular momentum and kinetic energy of rotatlon in terms of Euiers

angles. Euler’s equatlon of motlon torque free motion of rigid body, heavy symmetﬂcat top with

* one point fixed.

Unit-ill; Classical Eiectrcidyham'ics_ |

1. Electrostatics and Magnetostatics: Scalar and vector poten’rrat Gauge transformation,
multiple expansion of (i) scalar potential and electrostatic energy due to static charge distribution,
(i) vector potentla! due to stationary current distribution, Electrostatic and magnetostatic energy,

Poynting ‘s theorem, Maxwell's stress tensor.

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

a charged particle in an electromagnetic field.



- Energy momentum tensor and conservation laws for electromagnetic field, Relativistic Lagrangian

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

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

2. Operator method in Quantum Mechanics: Formulation of Quantum Mechanics in vector
space language, uncertainty product of two arbitrary operators, one dimensional harmonic
oscillator by operator method. Matrix representation of operators, Schrodinger, Heisenberg and

interaction pzctures Dirac bracket notation

3. Symmetry, invariance prmc;ple and conservation Laws Space translational invariance,

time translational invariance and rotational invariance and conservation laws.

4. Angular momentum: Angular momentum algebra, addition of two angular momenta =12,
j_2=1/2. Clebsch-Gordon Coefficients, examples, matrix representation of j_1=1/2 and j_2=1.

Spin angular momentum Pautl spin matrices and thelr propertles eigen value and e|gen function,

5. Approximaﬁon-._:'met_ho'ds: Time mdep_e_n‘dent perturbation theory, Ftrst and second order
correction to energy and eigen functions, Degenerate perturbation theory, application to one
electron system re!atwistlc mass correc:hon Spm Orblt couphng, Zeeman effect, Ilnear Stark

effect Flne structure of spectral Ime of H llke atom
Umi~v Statlsticai Mechamcs

;3 Objectwes of CIass:ca! Statistical Mechamcq Boltzmann's postulates of entropy‘ micro

canonical ensemb[e entropy ‘of rdeal gas thb s paradox

2. Canonical. e_nsembl_._e:.E-xpre_ssron for |,e_ntrl_op!y,, .ca_nomcal- partiﬁo_h function, Helmholtz free
energy, energy fluctuation,

3. Grand ‘canonical énisemble: Grand canonical partition function, chemical potential, density
fluctuation. chemical potential of an ideal gas,

4. Quan'tu'm 'S,:tatistli"fiél' Mechanics: Planck's law of black body radiation, equation of state for

ideal Fermi gas at:low density-high temperature and at high density-low temperature, theory of

white dwarf star, _relation between chemical potential and Fermi energy.

O

anc Hamiltonian of a charged particle in an electromagnetic field. ) M



PAPER-II

Unit-l: Quantum Mechanics-ll

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

2. Variational method: He atom as an example, First order perturbation, exchange degeneracy.
3. Time dependant perfurbation théory: Interaction piciur_e, Transition probability, constant and

harmonic perturbation, Fermi Golden Rule, electric dipole radiation, selection rule, Spontaneous

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

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

symmetric and anti-symmetric wave functions of two identical spin % particles.
Unit-li: Relativistic Quantum Mechanics and Field theory

1.:Dirac Equation: Dirac equation, properties of Dirac y-matrices,Non-relativistic reduction of
Dirac equation, magnetlc moment of electron, Spin- Orb;t coupling, Covariance of Dirac equation

and bxllnear covarints

2. Solution of Dirac Equation: Free partlcle solution of Dirac équatlon and ils physical
lnterpretatlon prolectlon operator for spln and energy :

Unit-i = Electromcs

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

transformer coupled amplifier, feed back amplifier, book-strapping the FET, stability, 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, Logic gates-RTL,DTL, TTL, RS flipflop,
JK flip-fiops. -

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

Unit-lV: 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 semiconductors,

intrinsic carrier concentration,
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‘= Mjelectric Properties of solids: Electronic and ionic polarization of molecules, static dlelectric* -

constants of gases, Lorentz internal fields,. static dielectric constant of solids, classical theory’ J

electronic polarization and optical absorption, Clausius-Mossotti equation, elementary idea u1
ferroelectricity.

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

ferri and anti ferromagnetism,

4. Superconductivity: Phenomenologtcal description of superconductivity Meissner effect, Type-

l.and type-ll superconductors, Lcmdon s equa__tlon outlines of BCS theory.
Unit-V: Nuclear and Particle Physics.

1. Nuclear Propertles Basic nuclear properties: nuclear size, nuclear radius and charge
distribution, nuclear form factor, mass and binding energy, Angular momenturm, parrty and

symmetry, Mag neticdipOIe moment and electric quadrupole moment.

2. Two body ‘bound state: Properhes of detiteron, Schrodinger equaﬁon and its solution for
ground . state of deuteron ms radlus spin dependence- of nuclear forces electromagnetic

moment and magnetic dipole moment of deuteron and the necessity of tensor forces.

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

for Fermi and Gamow-TeIler transntzons Panty non- conservatlon

4. Nuclear Reactions and Fission: Different types of reactions, Quantum mechanical theory,
Resonance scatterlng and reactions, Nuclear fission: Experlmentai features spontaneous fission,

IlthId drop mode[ bamer penetratson statmstlcal model




8. CHEMISTRY

PAPER-|
SECTION-A: PHYSICAL CHEMISTRY

‘Unit-l:

Classical thermuciynamuos

Brief resume of concepts of law of thermodynamics — free energy, chemical potentlal and
entroptes - Partial moiar propemee - parttal mo[ara‘{ee energy - par’ual molar vo{ume and pamai
molar heat content and their significances — concepl «offugacity and determination of fugacity —

activity — activity coefficient — Third law of thermodynamics,

Unig-It:
 Chermnical dynamics

Empirical rate laws — Theories of react:on rateb - Determmanon of reaction: meohamsm - Reactlon
in solutions — catalysed reaction kinetics -

Eiectroche"mstry AR . | o
Electrochemlstry of soiutlons - Debye — Huckel - Onsager treatment and |ts extensmn l-

o9 association — Thermodynamms of .electrified . mterfaces — Lipmann . equatlon — Butler Volumer

... equation — theory of double !ayer at mterfaces and sem!conductor - corrosmn and prevention
_~methods. : _
Unit-lli:

-Surface chemistry

Ads% fon” —--‘S'"rfa e fension, -
jsotherm — BETequat:on-—surfaceﬂm onhqmds _

nism of po[ymertzauon

Polymers Defi n[tlon type of. polymers — kinetie of polymer:zat[on - mech
érnary compounds, —

~Solid state. chemlstry - Structural ciass fication ‘of -solids’ wof bmary ‘an

defects in solids — Electrlcal propertues : Metals 1nsu!ator semlconductor super conduotors -

band theory of SOlidS

Phase eqwllbna Thermodynamlc derivation of phase rule - Three component systems and thelr'

application.
Unit-IV

Quantum Mechanics
Postulates — Particle in box, rigid rotator — harmonic oscillator — variation prmcxples first order

perturbation principle — angular momentum

oss curved surface .
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\(};}/ “SECTION — B : INORGANIC CHEMISTRY
Urit-l .

-

Periodic properties and chemical bondChemical pefiodicity, VSEPR theory for different types ¥
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 Theary in Chemistry

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

Unit-l

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

=

Coordination compounds | .
Nomenclature and.isomerism of coordination compounds — valence bond theory and its limitations
— Crystal field theory and.its applications to octahiedral, tetrahedral and square planer complexes —
Limitations of crystalfield : theory..=-Molecular orbital theory: sigmabonding ‘and energy. level
diagram-in- octahedral,: tetrahedral “and -square “planar:complexes: bonding and energy level
diagram in octahedral complexes. '

Unit-it |

Metal — Ligand Equilibria in Solution |

Stepiwise and ovefall formation Goristants and ther interrelation, factors affecting the stability of
metal complexes — chelate effect and its thermodynaric origin ™" "~ A '

Reaction mechanism of ransition metal complexes

application of velence bond And aystal feld,

tic stabilty of metal complexes — Kinetic
Substitiition reactioris bf Gctahedral-complexes: acid fiydrolysis — base ‘ydrolysis: conjugate base
inechanism 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
Radioactive disintegrations, radio isotopes and their applications, nuclear reactions, fission and
fusion, radio analytical techniques and activation analysis. =



Unit-Iv
Metal n complexes

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

carbondyOrganometallic Chemistry

quanome{aliic Chemistry

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

transition metals (Ti, Ni,. Cu and Pd). .

Bioinorgénic Chemistry

Essential and trace metals in biologica[ﬁprocesses — role of alkali and alkaline earch metal jons -
Na+- K+ Pump — metalloporphyrins with special reference to hemoglobin and myoglobin; Metal
complexes in transmission of energy — chlorophylix, photosystem-'[ and photosystem—i! in

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

e

Structure and function of metalloproteins in electron transport processes — cytochromes and

-ferrodoxm

Biological nitrogen fixation, molybdenum nitrogenase, spectroscopic and other evidences — Metal

COmp[_exes in medicine.

PAF‘ER-—II :

= SECTION»A ORGANIC CHEM%STRY i

:Umt !

Stereochemistry, structure and react1Vtty _ e iR =y

Conformational - analysis of cycloalkanes, décaiins, effeét of c.onformat'ion on reactivity,
conformation of sugars, steric strain due to unavoidable crowding.' Elements of symmefry,bhirality,
molecules with more than one chiral center, threo and erythro isomers, methods of resolution,
optical ~ purity,. enantiopticanddiasterotopic atoms, groups ‘and faces, = sterospecific ~ and
steroselective synthesis — Asymnietric synthesis — Optical activity in the ‘absence of chiral carbon

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

Types of ‘_mg_e_c_hénisms, types of reactions, thermodynamic and kinetic requirements, kinetic and
thermodynamic control, Potential energy diagrams, transition states and intermediates, methods
of determining mechanisms, isotope effects.

Aliphatic nucleophilic substitution

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

——fsighbouring group participation by p and s bonds, anchimeric accisience



-----

* The SN1 mechanism. L

- -—v‘.l

l\ucleophluc substitution at an allylic, aliphatic trigonal and a vinylic carbon. Reactl\nty effects of ~
f

substrate structure, attacking nucleophile, leaving group and reaction medium, phase trans.cr

catalysis and ultrasound, ambident nucleophile, leaving group and reaction medium, phase

transfer catalysis and ultrasound, ambident nucleophile, regioselectivity.

Aliphatic electrophilic 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 reactivity.

Unit-l
Aromatic Electrophilic Substitution

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

Aromatic Nuclesphilic Sustitution TheSNAr, SN1, benzyne and SRN1 mechanisms. Reactivity —
effect of substrate structure, leaving group and attacking nuleophile. The von Richter, Sommelet —

Hauser, and Smiles rearrangements.

Free radlcal reactlons

Types of free radrca! reactlons free radlcai substrtutren mechanism, mechanlsm at an aromatic
substrate, nerghbounno oroer assmtance - Reactlvrty for alrpha’nc and aromatic sustrates at a
brrdgehead Reactivity in the a‘rtackrng radicals — The effect of solvents on ract:vrty A{lyllc
halogena’cron (NBS) oxrdatlon ef aldehydes to carboxylrc acrds aute-oxrdatlon couplrng of alkynes
and arylatlon of arematlc compounds by dlaZOI'IIUTTl salts Sandmeyer reactron Free radical

rearrangement Hunsdlecker reactron
Addition to Carbon - Carbon Multiple Bonds .z

Mechanism and stereochemical aspects of addition reactions involving electrophies, nucleophiles
and free radicals, regio — and chemo ce!ecti\rity orientation and reactivity Addition to
cyclopropane ring — Hydrogenatlon of deuble andtrlple bonds, hydrogenationof aromatic rings.

Hydroboratlon - Mrchaei reactron
Addition to-Carbon — Hetero Mul’uple Bonds.
Mcchanism of metal Hydride reduction of saturated and unsaturated carbony1 compounds, acids,

esters and nitriles. Addition of Grignard reagents,organozinc and organolithium reagents
tocarbony1 and unsaturatzd carbony1 compounds. Witting reaction — Iiechanism of condensation
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reactions involving enolates — Aldol, Knoevenagel, Claisen, Mannich, Benzoin, Perkin and Stobbe
reactions.

Elimination Reactions

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

orientation in pyrolytic elimination.
Unit-lil
Pericyclic Reactions

Molecular orbital symmetry, frontier orbitals of ethylene, 1, 3- butadiene, 1,3,5 — hexatriene and
ally1 system. Classification of pericyclic reactions. Woodward — Hoffmann corre!atlon diagrams.
FMO and PMO approach. Electrocyclic reactions — conrotatory and disrotatory motions —
antrafacial and suprafacial additions, 4n-and 4n+2 systems, 2+2 addition of ketenes, 1,3 dipolar
cycloadditions and chelotropic reactions.

Sigmatropic rearrangements —suprafacial and antrafacial shifts of H, Sigmatropic shifts involving
carbon moieties, 3,3 — and 5,5 — Sigmatropic rearrangements, Claisen, Cope and aza- Cope

rearrangements. Fluxional tautomerism.Ene reaction.

Photochemical Reactions

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

-quantum yield, transfér of excit'aﬁon energy, éctinometry-

Photochemistry of Alkenes lntramolecular reactlons of the olef nic bond geometrica! isomerism,

'cychsahon reactions rearrangement of 1,4- ancl 1 5 dlenes 23

Photochemlstry of Carbony1 Compounds A Intramo[ecular reactrons of carbony‘i cnmpounds -
saturated, cyclic and - acyclic, B,\(-unsaturated and a, B- unsaturated compounds,

cyclohexadienones

Photochémistry of Aromatic Compounds :lsomerisations, additions and substitutions. |

Photochemical formation of smog.
Unit-1V
Disconnection approach

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

amine synthesis.
Protecting groups : Principle of protection of alcohol, amine, carbony1 and carboxy1 groups.
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Introduction to analytical chemistry and data processing -Role of analytical chemist
classification of analytical methods, types of instrumental analysis

Environmental samples and their analyses

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

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

Ultraviolet and Visible Soectfoscobv-' -

Various electronic transitions, Beer-Lambert's Law, effect of solvent on electronic transitions,
ultraviolet bands for carbony1 compotinds, Unsaturated carbony1 compounds, dienes, conjugated
polyenes.Fieser — Woodward rules for conjugated dienes and carbony1 compounds, ultraviolet

spectra of aromatic compounds

Infrared Soe’ctroscoov :

Principles — Vibrational frequencies of alkanes, alkenes, alkynes, aromatic compounds, alcohols,
ethers, phenols, ary1 aminers. Detailed study of vibrational frequencies of carbony! compounds
(Ketones, aldehydes‘ esters, a“‘udcs ac:id.-,, anHYdudea,_laClGﬁES lactams and CanuQutEu
cerbony‘i compounds H bondmg und solvent effect on wbrationa! frequenc;es overtones
comblnation bands and Ferml resonance ' :

Nuclear Maonetlc Resonance Spectroscopv

Principles, chemical shift, spin-spin interaction, ‘shielding mechanism, chemical shift values and
correiatlon for protons bonded to carbon (Ahphatxc oieflnlc enols, carboxylic amds “amines,
am:des &merceoto) chem:oal exchange effect of deuteratton oomplex spm spin interaction
between two three foor and fi ve nuclel (f irst order spectra) wrtua1 coupling. St tereochemistry,
hlndred rotatlon Karplus curve-vanation of coupimg cons‘tant with dihedral angle.Simplification of
comp!ex spectra nuclear magnetlc doubie resonance chemical shift reagents, solvent effects.

-

Mass Soectrometrv analy5|s end abundance — Mass spectral fragmentation of orgamc

compounds common functional groups — Molecular ion peak — Metastable peak, Mc Lafferty
rearrangement: '
Problems releting to elucidation of structure _'of 'sirnp!e organic molecules using UWVIS, IR, NMR

and Mass spectral data.
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Unit-lil

Solvent Extraction and ion exchange

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

“equilibria, techniques of extractibn; appliéations in analytical chemistry.

lon exchange: Type of ion exchange resins, synthesis and characteristics of ion exchange resins,
action of ion exchange resins, ion exchange equilibria, technique of ion exchange, application of

jon exchange in analytical chemistry
Unit-1v

Electron spin resanance

Principles zero filed splitting and Kramer's degeneracy, factors affecting the g value, hy_perﬁne

splitting and applications to sample radicals.



9. AUTOMOBILE ENGINEERING

Paper - 1|

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

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

lgnition system, Wiring System.

03. Fluid Mechanics and Machinery: Fluid properties — Dimensional analysis — Fluid static's — Flow
past immersed bodies — Centrifugal pumps — Axial flow pumps — Rotary pumps — Reciprocating
pumps — Oil Hydraulic systems.

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

‘Strain gauges — Mechanical measuring devices — Slip gauges — Plug gauge — Micrometers in bars

optlical fiat etc.

05. Automobile cha'sis'& Syster’nS' Chasis '!ayo'ut Shock absorbers in dependent suspensmn -

torsion bars — gear: suspensmn — wheel balancmg —tyres and tubes - constructional details of the |

engine — Ignition system — Fuel system — Lubrication system — Cooling system — Transmission
system — Brakes steering mechanism — Electrical circuits and equipment’s = Engine troubles —Air
conditioning system — Modern trends in automobiles & Engines.

Paper -l

01. Material Science: Crystallography of metals — Binary alloys — Constitution and equilibrium
diagram — methods of studying metal structure — Heat treatment — of steels — Casehardening and

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

02. Kinematics of Machines: Kinematics — Velocity and Acceleration — Properties of instaneous
centre — Gears — Gears trains — Oams — Governors — Brakes and dynamorneters — Cluiches —

Power iransmission — Chain drives.
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03. Dynamics of Machines: Static force Analysis — Dynamic Force Analysis — Dynamics —f ‘
Reciprocating Engines — Balancing — Vibration Analysis of Single degree freedom systems ~

Torsional Vibrations — Vibration isolation.

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

Crank shaft fly wheel.

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

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

Promotion.
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10. CHEMICAL ENGINEERING

PAPER -1

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

of fluids, flow meters — orifice, Venturi and Rotameters

2. Heat Transfer: Conduct:on in solids — Steady state and unsteady state. Heat flow in fluids —
overall heat transfer coefficient, Log-méan temperature differerice, calculation of individua! heat
transfer coefficient and overall heat transfer coefficient. Fouling factors, Heat transfer to fluids
without phase change — Thermal boundary layer, heat transfer by forced convention in laminar
flow and in turbulent flow, empirical equations: ‘I'-Ieét transfer from condensing vapors. Heat -

exchange equipment — Double pipe heat exchangers and evaporators,

3. Mass Transfer: Molecular diffusion in fluids, mass transfer coefficients, Distillation (binary

eystem), gas absorption, drying and liquid exiraction operations.

4. Reaction Engineering: Rate of reaction, variables affecting the rate of rﬂaﬂﬁon Interpretation
of kinetic data in batch and flow systems. Theories of reaction rate, ciaSSIflcatron of reactors

design equations for batch and flow reactors

5. Thermody‘namlcs: First flow of therm’odynamics — Internal energy, Enthal'py, heat _capacfty, first

law for open systems. Second law of thermodynamics — statement, entropy function, calculations
of entropy changes. Free energy functions. Calculation of enthalpy and entropy as function of
pressure and temperalure, Heat effects. Criteria for equilibrium and their application.

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

PAPER ~ I

1. Process Technology : Manufacture of following chemical products in process industries —
Location and uses — Water, Soda ash, Caustic soda ‘and Chlorine, Ammonia, Fertilizers —
Industrial acids, Sulphuric acid, Nitric acid, Phosphoric acid — Industrial gases — Sugar, Pulp and

peper, Cement, Electro thermal industries; Calcium carbide, Silicon carbide, Graphite, Coal

chemicals, Pigments and Painis.



{

M

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-chericals. 6.
Petro-chemicals and their application. 7. Classification of petro-chemicals according to source a)
Ethylene derivatives b) Derivatives of higher paraffins ¢) 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
dislance curves, Fundamentals of crystal structure of metals; tension testlng: tenslle properties,
strain aging, ductie and britle materials; Erichson cupping test, directionality; torsion test:
specimen behaviour under torsion; hardness test: Brinell , Rockwell and Vickers test, relation
between hardness and tensile strength, micro hardness testing; creep test: creephcurve, 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 Therﬁtodynamice: Review of first and second laws of thermodynamics,
Maxwell's -relations; free energy concept and -applications, general strategy of deriving
thermodynamic relations; third law of thermod?namios; related probfems..'-Sotutions; partial molar
properties, Gibbs-Duhem equation, fugacity, activity, equilibrium constant; regular solutions,
i'ntegration of G-D equation, dilute solutions, interaction parameter; equilibrium in thermodynamic
systems, structure of unary phase diagrams in (P,T) space, Clausius -Clapeyron equation, trtple
point, alternative representation of unary diagrams; Gibbs phase rule, Free energy-composition
diagrams, Ellingham diagrams; activation energy, effect of activation energy on reaction rate,

chemlcaliy controlled reactions (both ideal and non-ideal systems)

3. Physucal metal!urgy and phase dlagrams Structure of metals space Iattqce un:t ceI!s crystai
systems, metallic crystal structures packlng efficiencies, planes and directions, voids,
:mperfectlons in crystalline solids, dislocations and plastic deformation, theoretlcal shear strength
concept of dislocations, types of dislocations, Burgers vector, strain field associated with
dislocations, dissociation of dislocations, climb and cross slip, dislocation interactions, plastic
deformation by twin, yield point phenomenon, sirain agsing, work hardening in single ‘and
polycrystalline materials, effect of temperature, composition and grain size on strain hardening,
recovery, recrystallisation and grain growth, diffusion in solids, applications of diffusion concepts,
solidification of metals, freezing of alloys, Scheil equation dendritic freezing in alloys, freezing of
ingots; segregation, homogenization, growth of singie crystals. PHASE DIAGRAMS : Types of
solid solutions, Hume Rothery rules, interme_diate phases, binary isomorphous system; phase rule
and lever rule, miscibility gaps, eutectic systems, phase diagrams with intermetallic compounds;
monotectics, syntefic, eutectoid, peritectic and peritectoid reactions in binary systems and
solidification behaviour of typical alloys in these systems , Fe-Fe3C phase diagram , other

commercially impertant binary systems.
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\6?7 "4 Mineral dressing and principles of extractive metallurgy: Scope of mineral dressing if{ 'r"‘; )
m{,azallurgy » Crushing and grinding , sampling and particle size analysis. Gravity concentrat , o
méthods . froth flotation , magnetic and electrical separation cyclones , filters , solids conveyance
and storage. Principles of extractive metallurgy: Sources of metals, pyrometallurgical processes,
refining processes, hydrometallurgical processes, recovery of metal values from leach solution,
electrometallurgical processes, electrorefining and electrowinning . copper: sources of copper,
extraction from sulphide ores, refining, newer processes for copper extraction, hydrometallurgy of
copper; zinc: sources, pyrometallurgical extraction, hydrometallurgical extraction, recovery of
byproducts (cadmium); Imperial Smelting Process (ISP); lead: sources, extraction of lead, lead
blast furnace, refining, modern developments in lead smelting, aluminium and magnesium

extraction.

5. Fuels & Refractories: Definition & Classification of fuels. Distribution of fuel resources in India ‘
their origin & geological formation. Classification of coal. Various tests for coal for selection of coal
for metallurgical processes. Manufacture & testing of coke for various uses. Petroleum, its sources
& distillation. Various tests for liquid fuel. Manufacture, uses & analysis of various gaseous fuels.
refractories. Testing of refractories. Special refractories. Use of refractories in ferrous & non

ferrous industries. Manufacture of various refractories.

PAPER - I

1. Process engineering : Units and dimensions, applications of transport phenomena, properties
of fluids, laminar and turbulent fluid flow, Stoke's Law, flow past submerged bodies, flow through
packed and fluidized beds, Berrioulli's Equation, dimensional analysis, flow of compressible fluids,
Fourier's law, conduction in solids, liquids and gases, t:oﬁqept of he-at transfer coefficient; heat
traﬁsfer, heat transfer in packed and fluidized beds; diff_uéion in solids, liquids and gases,
Knudsen's diffusion, diffusion processing and homogenization of alloys, unsteady state mass

transfer, concept of mass transfer coefficient .

2. Production of iron and steel: History of iron making, Evolution of Blast furnace, Distribution of
Indian Iron ore, limestone and coking coal deposits ,problems associated with Indian raw
materials, iron ore beneficiation and agglomeration, theory and practice of sintering and
pelletising, testing of burden materials, blast furnace reactions, thermodynamics and kinetics
study, recent developments in the design and operation of the blast furnace, irregularities in blast
furnace operation and their remedies, blast furnace refractories and instrumentation, blast furnace
slag and gas : importance, formation and use. Direct reduction methods, details of some
commercial processes like Corex process PRODUCTION OF STEEL : History of steel making,
principles of steel making, LD/ BOF, QBOP/OBM, Energy optimising furnace(EOF) , Inputs
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required in oxygen Steel making, Yields from metallic inputs. Alloy and Stainless steel making,
continuous steel making , steel making in induction furnaces, secondary steel making processes ,
steel degassing processes ,casting pit practice, continuous casting of steel, molds used for

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

product .

3. Heat treatment : Nucleation and growth of austenite, pearlitic transformation, TTT diagrams,
formation of martensite, annealing, normaiizing. hardening and tempering, hardenability , heat
treatment furnaces, austempering , martempering , ausforming ; thermo mechanical treatments;
surface hardening of steels; effect of alloying elements on Fe-C diagram, structure and properties
of steels: carbon and alloy tool steels, stainless steels, HSLA steels, maraging steels, dual phase

steels; cast irons and their heat treatment, aluminium and its alloys .

4. Metal forming and corrosion engiheering : Elasticity and plasticity, yield criterion theories of
metal forming, hot, warm and cold working, , super plast'icity and explosive forming, friction and
lubrication in metal working processes forgmg, CAD & CAM in forging, extrusmn mannesmann
mill, rolling, drawmg of rods, wire and tubes, dres eptlmum die angle, bulk forming and sheet
metal forming, deep drawing, redrawing, limiting draw ratio, role of texture defects in sheet metal
working, _bending, shearing, rubber pad forming, stretch forming‘ high energy rate forming,
numerical problems and design aspects in fo'rming. QDRR-OS_ION ENGINEERING : Definition of
corrosion, cofrosion damage, classification of corrosi'on electrochemical aspects, electrochemical
reactlons mixed potentla! theory, polarlsatlon passivity, enwronmental effects, effect of oxygen
and oxidisers, effect of temperature, effects of corrosive concentration, corrosion testmg, standard
expressions “for - corrosion  rate, galvanic corrosion, erosion corrosmn crevice corrosron

intergranular corrosion, pitting, stress corrosion. Pzint tests, sea water tests. lnterpretatlon of

&

results, Corrosion -prevention - cathodic and anodic protection , coatings, high-temperature -

corrosion .

5. Foundry technology Patterns, sand moulds, moulding processes, special casting process,
evaluation ‘and characterization of moulding materials, cores and core materials, mould
production, core production, sand compaction, foundry machines, moulding equipments, foundry
layouts, mechanization & automation, different types o_f foundries, solidification, growth structures
in pure""metals. applications of constitutional super cooling to castings, cast structures, gases &
inclusions in castings, segregation, defects related to solidification, design of risers, runner
systemns and design of runners, elements of casting designs, foundry metallurgy of cast irons,
production of S.G. iron and malleable iron, classification of gray cast iron, inoculation practice

ADI, steel foundry practice, meiting practice, cupolz, induction meiting, melting of aluminium anc

—coppsr-ailoys.



12. MINING ENGINEERING

PAPER — |
1. General Mechanicé{ -'Engineérih;g': '-Sfreogth_ of material and power transmission, elements of
Hydraulics, Internal combustion Engines (OTTO cycle, Diesel Cycle) Power Transmission (Belt,

Chain, Rope Dr[ve) compressor pneumauo Maohmes

2. Geology Structural Geoiogy Defxnmon and scope. - Recognition of faults, folds, joints
unconfirmaties etc., Primary and induced structures, their importance in Mining, Beddmg, Liniation,
foliation, fracture, Cleat etc., field Geology, importance and scope of filed .Geology, field

technigues, geologioai maooing.
3. Prmctp!es of Strat[grapm

4. Exploratory Dnihng PI‘I[’ICIp[eS selection of sne lay outs, detafls of eqmpment methods of

- drilling and their varlat ion, mterpretatzon of bore holo data

5. Explosives and Blastmg CIassrficat{on types and use of exploswes storage and transport.

- E -Blastzng techmques in UG and opeo cost mines.

6. Supportc ObjeCtIVBS |Im!ta’[10n‘~‘ of mine supports Types of mine supports and systema’nc

| .ttmbermg, Power supports roof stlohmg roof boitmg

R £ Mmeralogy Physxcal chemlcai and optlcal charactensttcs of common rock formlng smca’fe

mineral groups. Structural classﬁcatwn ‘of silicates. Mmera{s of Carbonate Phosphate and
sulphide groups. ' : :

PAPER - I

1. Opening and Choice of M:nmg Methods: Opening, development of mineral deposits,
classification of mining methods merits, demerits and apphcation Bord and pillar mining. Long
wall mining. Open cast mining and their variations. Destgo of suitable methodology of mining for
specific conditions like thickness, depth, inclination, annual production etc., thick seam mining,

stowing, bench parameters, box-cut.

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

mining systems and their applications in different conditions.
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2.Mine Surveying: Principles of surveying. Different methods and their importance. Chr
surveying. Compass ; surveying, theodolite surveying, plane labling, levelling, triangulation,
correlation. Astronomical terms and definitions. Mine plans and sections. Regulations pertaining

to plans and sections.

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

Rope haulage, locomotive haulage, conveyers, Aerial ropeways, trackless haulage, Winding.
Drainage and pumping.

5.Mine Environmental -En_gineering: Mine air- and environment.  Natural and mechanical
ventilation, Types, 'desigr}_ _variab]eé., selection, installation and maintenance. Mine fires,
explosions and innundations, Rescue and recovery.

6. Mine Legiclation and safety: Regulations pertaining to conservation’s, exploitation of mineral

deposits. Safety welfare and hygiene of mine workers.
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13. GEOLOGY

PAPER-I

Unit—1 -

Geomorphoiogy and Rﬂmote Sensmg Weathermg and erosion, Geological actlon of Rlver
wind and glacier. F’hyotog:aphy of India, Application of geomorphology Prmc;pIos of aerial
photography, photogrammetry and satellite remote sensing — data products, their mterpretauon
and appilcation Geographic Informatton System (GIS) Pri noap!es and apphcataon

U;‘m—'lt

Mineralogy: Physical, chemical and optica! characteristics of common rock forming si[icaté
mineral groups. Structural classification of silicates. Minerals of Carbonale, Phosphate and
su}ph[de ‘groups. Atomic substitution, ISDle’phISFﬂ polymorphlsm : Prmc;ples 'of X-Ray

Diffraction. .

Unit Il

© Structural Geology: Concept of stress, strain and rock deformation. Structural analyszs of folds

. joints and faults Linea’uon and foliation. Unoonformltles and basemeni cover- reiatlon Superposed

'-deformatlons

~ structure of metamorphlc rocks, reglonai and contact metamorphrsm Characterlstlcs of diﬁerent '

'-_:texture and stru tire

' rp :c Petroiogy or,

and geotectonlc evo!utlon of gramtes basalts anorthosttes oph1oi|te klmberllte Texture aﬂd

grades and facies of metamorphism. Plate tectonics and metamorphlc zones. Metasomat(sm

~granitisation, mtgmatltes and. paired metamorphlo belts.

Unit \'4

Sedlmento[ogy and Geochemlstry Sedlmentary structures and texturec Provenance and .
dlagene3|s Sedtmentary enwronment and facies. Teotonlcs and sedlmentatlon C!assﬂr’ catlow of

sedimentary rocks. Sedimentary basins of lndla Earth in relation to solar system, structure and

composﬁmn of Earth Geochemlcal cycle meteor{tes Concept and application of stable isotopes

in sedimentology.

; oLl '.ro_cks S[Ilcate melt :

rnary phase d:agrams magmatlc d|fferentlaﬂon assmlatlon .Petrology

&




PAPER-II
Uit - 13
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 -1l

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

palaesogeography. Concep—t of seismic and EeqUence stratigraphy.
Unit—ill

Geophysics and Fuel Geology: Geophysical techniques: gravity, electrical, magnetlc and
seismic. Origin and classification of ceal, Indian coal deposits: Gondwana, Tertiary and lignite.
Coal Bed Methane (CBM). Ongln mlgratlon and entrapment of natural hydrocarbons, structural,
5trat|graphrc and mlxed traps. Geographlcal and Geolog:cal distribution~of onshore and offshore

petrohferoue basins of Ind;a
Unit—1V

Economic Geology: Process of mineralization: magma’ric, hydrothermal, supergene, sedimentary
exhalation (SEDEX). Mineralogy, mode of occurrence and distribution of iron, manganese,
aluminium chromium, base metals and golo Indian deposits of non- metaIS' ‘mica, asb'estoa,
_graph[te placer deposﬁs gemstones Ilmestones evapontes Strategtc cntlca{ and essentlal
minerals. Meta[{ogenlo epochs and - provmoes Surface and subsurface expioratlon ‘and

prospectrng.

Hydrcgeology and Environmental Geology: Natural hazards — preventive / precautionary
measures of floods, landslides, earthquakes tsunami, coastal erosion. Impact assessment of

anthropogenic activities: opencast mining, river valley projects, solid and radioactive waste

-dlsposa[ excess wrthdrawal of groundwater oll so![l Concept of global warmmg, sea level rise.

Vertical distribution of groundwater, classification of aquifers, hydrologic cycle. Hydrolocncal

_pLopeJ:tles_porosny, permeability, Darcy’s Iaw and its applicatron Groundwater provinces of India.

Groundwater quality and contamination, groundwater recharge, rainwater harvesting. Engineering
properties of rocks, geological investigation for dams and reservoirs. Tunnels: type, method and

problems.
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