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NOTIFICATION

N0.A.12018,1/85-P&AR (GSW), the 20th April, 2001 : In exercise of the powers conferred by the
proviso to Article 309 of the Constitution of India, the Governor of Mizoram is pleased to make the
following rules regulating the recruitment and conditions of service of ‘persons appointed to the Mizoram
Finance and Accounts Service.

PART -1- PRELIMINARY

1.  SHORT TITLE AND COMMENCEMENT :

(1)
(2)

19

These Rules may be called the Mizoram Finance and Accounts Service Rules; 2001.

They shall come into force from the date of publication in the Official Gazette.

DEFINITIONS :*

In these rules, unless the context otherwise requires :-

(a)
(b)
(¢)

(d)
(e)
(f)

Q)

(k)
M,

V'Commission” means the Mizoram Public Service Commission;

"Constitution” means the Constitution of India;

"Duty Post" means any post specified in Schedule II and it includes a temporary post
carrying the same designation and pay as any of the post specified in that Schedule and any

other temporary post declared as duty post bv the Governor;

"Gazette" means the Mizoram Gazette, =

"Government” means the Government of Mizoram;

"Member of the Service" means a person appointed in a substantive capacity to any grade

of the Mizoram Finange and Accounts Service and includes a person appointed on probation

to the Mizoram Finance and Accounts Service in accordance with these rules;

“Schedule"” means a Schedule appended to these Rules; '

“Schedule Castes" means such castes as are specified by the President of India under the

first Schedule to the State of Mizoram Act 1986 (Central Act No. 34 of 1986);

(1) ..
. Schedule of the State of Mizoram Act 1986 (Central Act. No. 34 of 1986)

"Schedule Tribes" means such tribes as are specxﬁed by the President of India under the third

"Service" means the Mizoram Finance and Accounts Service;
"State" means the State of Mizoram.
"Year" means the Calendar Year.
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PART - IT - CONSTITUTION OF THE SERVICE AND ITS CLASSIFICATION

3. CONSTITUTION OF THE SERVICE :

On the commencement of these Rules, there shall be constituted a service to be known as the
Mizoram Finance and Accounts Service.

The Service shall co* §st of the following persons, namely :-

(a)

(b)

all persons alreaay appointed to the existing posts as mentioned in Schedule-I appended to
these Rules, in accordance with the Mizoram (Finance and Accovnts Service) Rules, 1991.

all personsto be appointed to the Service in accordance with these Rules, after the commencement
of these Rules. ' o

4. COMPOSITION AND STRENGTH OF SERVICE :

(1)

(2)

The composition and strength of the service and nature of post there-in shall be as may be
determined by the Government from time to time.

At the commencement of these Rules, the composition and strength of the Service and the
nature of posts therein shall be as shown in Schedule - 11

5. CLASSIFICATION :

(1)

(2)

6. METHOD OF RECRUITMENT :

The service shall have four grades, namely :-

(a) Selection Grade

(b) Junior Administrative Grade
(c) Senior Grade

(d) Junior Grade

All the posts in the Service shall be Mizoram Finance and Accounts Service (Group A)
Gazetted posts.

PART - III - RECRUITMENT TO THE SERVICE

i

Recruitment to the service after the commencement of these rules shall be by the following methods,
namely :-

(a)
(b)

()

50% of the substantive vacancies shall be filled by selection in a manner specified in Part-V
of these rules from amongst those substantively holding the post of Auditors, Divisional
Accountants, Treasury Accountants and Superintendent of Accounts in the Department of
Food and Civil Supplies and Transport under the Government of Mizoram.

25% of the substantive vacancies shall be filled by promotion through selection method
from amongst those substantively holding not less than five years the post of Auditors,
Divisional Accountants, Treasury Accountants and Superintendent of Accounts in the
Department of Food & Civil Supplies and Transport under the Goverument of Mizoram.

The remaining 25% of the substantive vacancies in the Junior Grade which may occur from
time to time, in the authorised permanent strength of the service, shall be filled by direct
recruitinent through a competitive examination in the manner specified in Part - IV of these rules.
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PART - IV - DIRECT RECRUITMENT AND APPOINTMENT

7. COMPETITIVE EXAMINATION :

(1

(2)

(3)

(4)

Save as provxded in rules 6 and 14, appointment to the service agamst 25% of the substantive
vacancies in the Junior Grade which may occur from time to time in the authorised permanerit
strength of the service shall be only through competitive examination in the manner specified
in these rules.

A competitive examination for direct recruitment to the service shall be held at such intervals

- as the Government may, in consultation with the Commission, determine from time to time.

The dates on which and the places at which the examination shall be held may be ﬁxed by
the Commission.

The Commission, shall prepare a list of successful candidates who appeared in the examination
in order of merit and it shall send the list to the Government.

The examination shall be in accordance w1th the rules and syllabus as per Schedule I1 - A.

8. PROCEDURE OF DIRECT RECRUITMENT

A candidates for direct recruitment to the service must satisfy the following conditions, namely :-

(a)
(b)

(c)

He must be a citizen of India.

He must have attained the age of 21 years, but must not have exceeded the age of 30 years
on the first day of the year of advertisement :

Provided that the upper age limit may be relaxed by 5 yearsin the case  of candidates belonging
to Scheduled Castes and Scheduled Tribes and in respect of candidates belonging to special

categories in accordance with any general or spemal order issued by the Government from
time to time. . :

‘He must hold a degree of any University recognised by the Central/State Government.

9. APPOINTMENT OF DIRECT RECRUIT :

®

(i)

Subject to the provisions of these rules, a;ipoinfment to the Service shall be malle from the
candidates included in the list referred to in Rule 8(3) of these rules strictly in the order of
merit and with due regard to the ratio specxﬁed in Rule 6(a) and (b) of these rules;

A person appointed to the Service shall j join within 45 days from the date of receipt.of the
order of appointment, failing which and unless the Governor is othermse pleased to extend
the period, the appointment shall be liable ta cancellation.

| PART - V - RECRUITMENT BY LIMITED DEPARTMENTAL EXAMINATION
10. RECRUITMENT BY LIMITED DEPARTMENTAL EXAMINATION :

(H

(2)

- 3)

Save as prowded in rules 6 & 13, appointment to the service agamst 50% of the substantive
vacancies in the Junior Grade which may occur from time to time in the authorised permanent
strength of the service shall be made through a limited departmental exammatlon in the manner
specified herein below.

A limited departmental exam for selection to Junior Grade of the Service shall be held bv
the Commission at such intervals as the Govemor may, in consultation w1th the Commission
determine from time to time.

The examination shall be in accordance with the rules and syllabus as per Schedule III - B
of these rules.
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1

PROC EDURE OF SELECTION UNDER RULE 1r

(1) The procedure of selection shall be as laid down below -

(a) Incumbents of the posts mentioned in rule 6(a), who have put in for not less than five
years regular service in their respective grades and lower grade mentioned at clause
(b) below taken together shall be eligible to appear at the examination. v
, (b) Incumbents of the posts of (i) Assistant Superintendent of Accounts, Food & Civil

" Supplies Department and Transport Department (ii) Assistant Auditors; (iii) Assistant
Divisional Accountants and (iv) Assistant Treasury Accountants in District Treasuries
and Sub-Treasuries of Mizoram who have served in their respeetlve grades/posts on
regular basis for not less than five’ years, shall be ehglble to appear in the limited

departmental examination. : . _ = :

(2) The decisionof the Commission as to the eligibility or otherwise of a candidate for admission
- to the examination shall be final, and a candidate to whom a Certificate or Admission Card
has not been issued by the Commrssron shall not be admitted to the Examination.

. (3) The Commlssron shall prepare and forward to the Government a list of candndates arranged

in order of merit of candndates who have qualified in the examination.

4) - The list of successﬁ.xl candldates shall ordmanly remain valid for one year from the date of

- .Commission's meeting.

« APPOINTMENT BY SELECTION :

“All appointments to the service by way of selection in the manner specified herein before, shall be

made from the candidates included in the list referred to in sub-rule (3) of rule 11 of these rules in

- order of merit and strictly to the extent specnﬁed in rule 6(a) of these rules

INITIAL APPOINTMENT TO THE SERVICE :

Not withstanding anything contained in these rules, the Governor may, at the commencement of
these rules, appoint any person -to the service in the appropriate grade or scale, who, at such
commencement, holds any of the posts specified in Schedule II. .

EXPLANATION : For the purpose of these rules, a person who would have held 2 post mentioned
in Schedule 11 but for his being on leave, deputation or on Foreign Service or for his temporary or

* officiating appointment to an equivalént or higher post shall be deemed to be holding such a post.

PART VI APPOINTMENT PROBATION TRAINING AND CONFIRMATION

l4.

APPOINTMENT

( l) ~-All appointments to the service shall be m= -« . o> approbriate grades of the service and

“not against any specific post of the service.

(2) - All appointments to the service shall be made by the Govemor and shall be notlﬁed in the

Oﬂlmal Gazette.
DISQUALIFICATION :
(1)  No person -

(a) who has entered into or contracted a marriage with a person having a spouse living or
(b) who, having a spouse living, has entered into or contracted a marriage with any person
shall be eligible for appointment to the service.
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Provided that the Governor may, if satisfied that such marriage is permissible under
the personal law applicable to such persons and the other party to the marriage and

that there are other grounds for so doing, exempt any person from the operation of
these rules.

(ii) A person who is already in government service or in the service of a statutory body shalf
not be appointed unless a release Certificate or a'No objection Certificate’ from that government
statutory body, as the case may be, is ﬁmnshed

1o. . PROBATION

(1)  Every person recruited to the service in accordance with these rules shall be on probation
for a period of two years;

Provided that the period of probation may, for good and sufficient reason to be recorded
in writing, be extended by the Governor in the individual cases.

(1) A person on probation shall be liable to be discharged from the serv1ce at any time w1thout
assigning any reason thereof during the period of probation;

Provided that if such a person on probation holds a lien on any permanent post under
the Central Government or the State Government or Admlmstratlon of Umon Territory, be
shall be reverted to that post;

e Provided further that a person who holds a lien to any permanent post under the Central
Government or the State Government or Administration of Union Territory may, if he so
desires, during the period of probatnon have the option to revert back to his parent department
after giving 3 months notice. :

17. TRAINING :

Every probationer shall, during the period of probatlon undergo such training as the Governor
may from time to time prescribe;

Provided that the Governor may, if satisfied that there are special grounds for so doing, exempt
a probationary from the operation of this rule.

NOTE :- In case of persons appointed prior to the commencement of these rules and whose
services were regularised by the government without training during the probation
period, they shall be treated as exempted from the operation of this rule.

I8. DEPARTMENTAL EXAMINATION :

Every probationer shall, during the period of probation, appear at and pass such departmental
examination as may be prescribed and conducted by the Commission or the Board as the case
may be;

Provided that the Governor may, for a good and sufficient reasons, temporarily exempt a probationer
from appearing and passing any one or more of the prescribed departmental examination.

NOTE :- The existing incumbents of all categories of post included in the initial constitution and whose
services were regularised by the government without departmental examination, they shall
be exempted from appearmg and passmg the departmental examination.

19, CONFIRMATION

A member who has been declared to have satxsfactonly completed the penod of probation shall
be confirmed in the Service.
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PART - VII - MISCELLANEOUS PROVISION

20. TIME SCALE OF PAY :

The time scale of pay admissible to the service shall be as follows, subject to revision by the government
from time to time.

(a) SELECTION GRADE . Rs. 14,300-400-18,300/-
(b) JUNIOR ADMINISTRATIVE GRADE :  Rs. 12,000-375-16,500/-
()" SENIOR GRADE : Rs. 10,000-325-15,200/-
(d) JUNIOR GRADE . Rs. 8,000-275-13,500/-

21.  FIXATION OF INITIAL PAY :

(1)  On first appointment to the services, the initial pay of member of the service shall be fixed
at the minimum of the time scale unless under the Fundamental Rules and Subsidiary Rules
or any other Rules governing the fixation of pay for the time being in force, he is entitled to
have his pay fixed at the higher stage in that time scale.

(2) On promotion/appointment of a member from lower to higher grade in the Service, the initial
pay in the time scale shall be fixed in accordance with the principles governing such fixation
under the Fundamental Rules and Subsidiary Rules or any other rules governing the fixation
of pay in force from time to time.

22, INCREMENT :

(1) The first increment due to a member in the time scale of pay shall accrue on the expiry of
successful completion of the period of probation.

(2) The Govemor may withhold, for such time as he may direct, an increment or increments due
to a substantive member of the service who has failed to pass the departmental examination
within such time as the Governor may, by general or special order, prescribe; but withholding
of such increment shall have no cumulative effect.

o
o

PROMOTION TO HIGHER GRADE :

(1)  Subject to the provision of the sub-rules 2,3 and 4 below, appointments of the members of
the service to the Senior Grade. The Junior Administrative Grade and the Selection Grade
shall be made in consultation with the Commission on the basis of merit with due regard to
seniority. ‘

(2) A member of the Service in the Junior Grade shall be eligible for promotion to the Senior
Grade after he has rendered regular service in the Junior Grade for a minimum period of 5
years subject to rule 18.

(3) A member of the Service in the Senior Grade shall be eligible for promotion to the Junior
Administrative Grade after he has put in a minimum period of 5 years in the Senior Grade
or not less than 10 years service counted from the date of entry into Junior Grade out of
which he should have rendered regular service at least 3 years in the Senior Grade.

(4) A member of'the services in the Junior Administrative Grade shall be eligible for promotion
~ tothe Selection Grade after he has served in the Junior Administrative Grade for a minimum
period of 5 years or not less than 18 years of service counted from the date of entry into Junior
Grade out of which he should have rendered regular service at least 2 years in Junior
Administrative Grade. -



24.

23.

26.

<

28.

29,
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POSTING OF MEMBER OF THE SERVICE :

Every member of the Service shall, unless he is appointed to an ex-cadre post, or is otherwise not
available for holding a duty post owing to the exigencies of public services, be posted against a
duty post under the Government.

SENIORITY :

(1)

(ii)

The semonty inter-se of the members of the service at its initial constitution shall be as determmed
by Govemnment in accordance with the ordersand i mstructxons in force before the commencement

" of these Rules.

The seniority mter-se of the members of service appomted after the commencement of thesz
rules shall be determined by the Government from time to time in a_ccordance with principles/
rules for determination as may be made by the Government.

OTHER PROVISIONS RELATING TO CONDITION OF SERVICE ;

. Except as provided in these rules, all matters relating to pay, allowances, leave, pension, discipline

and other conditions of service sha]l be regulated by the general rules framed by the Govemnment
from time to time.

]

 RELAXATION :

Where the Govemor is satisfied that the operation of any of these rules causes undue hardship ia
any particular case, he may dispense with or relax that rule to such extent and subject.to such
couditions as he may consider necessary for dealing with the case in a just and equitable manner
in consultation with the Commission.

Provided that the case of any person shall not be dealt with in any manner less favourable to

him than that provided by any of these rules.

INTERPRETATION

If any question arises relating to the interpretation of these mles it shall be referred to the Governor
whose decision thereon shall be final.

(2)

REPEAL AND SAVING :
()

On and from the commencement of these rules, the Mizoram Finance and Accounts Service
Rules, 1991 issued under Notification No.A.12018/1/85-P&AR(C) dited 8.5.91 and published
in the Mizoram Gazette Issue No.93 dated 10.5.1991 and its amendments issued under
Notification No.A.12018/1/85-P&AR(GS) dated 23.5.1997, and published in the Mizoram -
Gazette Issue No. 159 dated 6.6.1997, Notification No.A.12018/1/85-P&AR(GSW) dated
31.7.1997, published in the Mizoram Gazette Issue No. 261 dated 6.8.1997, and addendurn
issued under No.A.12018/1/85-P&AR(GSW) dated 18.9.1997.and published in the Mizoram
Gazette Issue No. 336 dated 30.9.1997 shall stand repealed.

Notwithstanding such repeal, any order made or action taken under any of the rules so repealed
or under any general orders ancillary thereto shall be deemed to have been validly made or
taken under the corresponding provisions of these rules.

By order and in the name of the Governor of Mizoram

Sd/- S.K. JAIN
- Secretary to the Govt.. of Mizoram.



Ex--78/2001 -8-

SCHEDULE -1
RULE - 3(a)
LIST OF EXISTING POSTS AND BREAK-UP TO INITIALLY COMPOSE THE SERVICE
No. of Posts
Director, Accounts & Treasuries 1

|
2. Joint Secretary, Finance Department (Budget) 1
3 Dy. Secretary (Budget), Finance Department 1
4. Director-cum -Dy. Secretary Institutional Finance & Small Savings 1
5. Director, Mizoram State Lotteries . 1
6.  Joint Directors of Accounts & Treasuries 2
7. Under Secretary (Accounts), Finance Department ' 1
8. Dy. Examiner of Local Accounts. 1
Y. Dy. Director of Accounts & Treasuries 3
10. Dy. Director of Accounts in Administrative Training Institute 2
1. Dy. Director of Accounts in Public Works Department 1
12.  Dy. Director of Accounts in Power & Electricity Department 1
3. Dy. Director of Accounts in Rural Development 1
4. Dy. Director of Accounts in Food & Civil Supplies 1
I5. Dy. Director-cum-Under Secretary, Institutional Finance and Small Saving. 1
16. _Dy. Director of Mizoram State Lotteries 1
17. ~Treasury Officer, Aizawl North 1
[8. Treasury Officer, Aizawl South 1
19.  Treasury Officer, Lunglei 1
20.  Treasury Officer, Saiha 1
21.  Assistant Examiner of Local Accounts 1
22, Assistant Director of Accounts & Treasuries 5
23.  Assistant Director of Institutional Finance and Small Saving 1
24, Assistant Director of Mizoram State Lotteries 1
25.  Finance & Accounts Officer in Public Works Department 2
20.  Finance & Accounts Officer in School Education 1
27.  Finance & Accounts Officer in Higher & Technical Education 1
28  Finance & Accounts Officer in A.H. & Vety I
29.  Finance & Accounts Officer in Health Services 1
30.  Finance & Accounts Officer in Industries 1
Finance & Accounts Officer in Soil & Water Conservation 1
Finance & Accounts Officer in Environment & Forest 1
Finance & Accounts Officer in Police 1
Finance & Accounts Officer in Agriculture 1
Finance & Accounts Officer in Printing & Stationery 1
Finance & Accounts Officer in Rural Development 1
Finance & Accounts Officer in Public Health Engineering 1
Finance & Accounts Officer in Trade & Commerce 1
Finance & Accounts Officer in Geology & Mining 1
4(). Finance & Accounts Officer in Mizoram Public Service Commission 1
41.  Finance & Accounts Officer in Local Administration Department 1
42.  Finance & Accounts Officer.in Revenue 1
43.  Finance & Accounts Officer in Power & Electricity 1
44.  Finance & Accounts Officer in Transport 1
45.  Finance & Accounts Officer in Food & Civil Supplies 1
4

W) twd fwd L wd LI L) W
SN A LN e

>

Ll
o]

Total 5
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SCHEDULE - II
RULE - 4(2)

THE AUTHORISED PERMANENT STRENGTH OF THE SERVICE AND PARTICULAR
OF THE POSTS INCLUDED IN THE SERVICE RULES

No. of Posts
. Specified posts under Government of Mizoram 54
2. Deputation, Training and Leave Reserves 10.2
' Total 64.2
Say 64
A. SELECTION GRADE :
1. Director, Accounts and Treasuries 1
2. Joint Secretary, Finance Department 1
Total of A
B. JUNIOR ADMINISTRATIVE GRADE :
1. Dy. Secretary, (Budget), Finance Department 1
2. Director-cum-Dy. Secretary Institutional Finance & Small Savings 1
3. Director, Mizoram State Lotteries 1
4. Joint Director of Account & Treasuries 2
Total of B 5

C.  SENIOR GRADE :

Under Secretary, (Accounts) Finance Department 1
Dy. Examiner of Local Accounts 1
Dy. Director of Accounts & Treasuries 3
Dy. Director of Accounts in Administrative Training Institute 2
Dy. Director of Accounts in Public Works Department 1
Dy. Director of Accounts in Power & Electricity 1
Dy. Director of Accounts in Rural Development Department 1
Dy. Director of Accouats in Food & Civil Supplies Department 1
Dy. Director-cum-Under Secretary, Institutional Finance and Small Savmg 1
0. Dy. Director of Mizoram State Lotteries 1

3

=0 P NS A LN -

Total of C 1
D. JUNIOR GRALDE:
1. Treasury Officer, Aizawl North 1

2. Treasury Officer, Aizawl South 1
3. Treasury Officer, Lunglei 1
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G.

4. Treasury Officer, Saiha 1
5. Assistant Examiner of Local Accounts 1
6. Assistant Director of Accounts & Treasuries 5
7. Assistant Director of Institutional Finance and Small Saving 1
8. Assistant Director of Mizoram State Lotteries 1
9. Finance & Accounts Officer In Public Works Department 2
10.  Finance & Accounts Officer In School Education 1
1. Finance & Accounts Officer In Higher & Technical Education 1
12..  Finance & Accounts Officer in A.H. & Vety 1
13.  Finance & Accounts Officer in Health Services 1
" 14.  Finance & Accounts Officer in Industries 1
15.  Finance & Accounts Officer in Soil & Water Conservation 1
16.  Finance & Accounts Officer in Environment & Forest 1
17.  Finance & Accounts Officer in Police 1
18.  Finance & Accounts Officer in Agriculture 1
19.  Finance & Accounts Officer in Printing & Stationery 1
20.  Finance & Accounts Officer in Rural Development 1
'21. Finance & Accounts Officer in Public Health Engineering 1
22.  Finance & Accounts Officer in Trade & Commerce 1
23.  Finance & Accounts Officer in Geology & Mining 1
24.  Fimnance & Accounts Officer in Mizoram Public Service Commission 1
25.  Finance & Accounts Officer in Local Administration Department 1
26.  Finance & Accounts Officer in Revenue 1 -
27.  Finance & Accounts Officer in Power & Electricity 1
28.  Finance & Accounts Officer in Transport 1 -
29.  Fmance & Accounts Officer in Food & Civil Supplies 1
Total of D 34
TOTALOFA+B+C+D = 2+5+13+34 = 54
RESERVATION :
(a) Deputation @ 10% of 34 = 3.4
(b) Training @ 10% of 34 = 34
{(¢c) Leave @ 10% of 34 = 3.4
Total of F = 10.2
GRAND TOTAL OFE +F = 54+10.2 = 64.2
SAY = 64 Posts.
e
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SCHEDULE - 11l - A
( See Rule 8(4)

SYLLABUS FOR COMPETITIVE EXAMINATION FOR DIRECT RECRUITMENT TO

JUNIOR GRADE OF MIZORAM FINANCE AND ACCOUNTS SERVICE.

SL No. Subject Time Full Marks

General Studies (Paper I and II)
. Details as shown in Annexure - I

(a) Paper-1 3 Hrs. 100
(b) Paper-11 v 3 Hrs. 100
General English (including Drafting and Precis Writing 3 Hrs. 100

Two Optional Subjects (Paper I and II each) on any of the following subjects offered at Degree
level examinations of a recognised University.

(a) Paper-1 3 Hrs. 100
(b) Paper-1II 3 Hrs. 100
OPTIGNAL SUBJECTS (PAPER I AND II EACH)

() Botany ' '

(i1) Chemistry

(iii) Commerce and Accountancy

(iv) Economic

(v) Education

(vi) English

(vii) Forestry

(viii)  Geography

(ix) Geology

(x) History

(xi) Home Science

(xii) Law

(xiil)  Mathematics

(xiv)  Mizo

(xv) Philosophy

(xvi)  Physics

(xvii))  Political Science and International Relations
(xviii) Psychology

(xix)  Public Administration
(xx) Zoology

(xxi)  Sociology

(xxii))  Antropology

(xxiii) Agriculture

(xxiv)  Civil Engineering
(xxv)  Electrical Engineering
(xxvi) Mechanical Engineering
(xxvii) Statistics

Syllabus for Optional Subjects are as in the Annexure - II

Not withstanding anything contained in this Schedule a candidate shall not be allowed to offer the
following combinations of subject, namely :-

(a) Political Science and International Relations AND Public Administration.

(b) Education AND Psychology.

VIVA - VOCE ‘ 50
( in respect of candidates, who qualified in the written examination)
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ANNEXURE -1
DETAILS OF GENERAL STUDIES

General Studies Paper - 1 and Paper - II will cover the following areas of knowledge :-

PAPER -1

Modem History of India and Indian Culture.

Cultural heritage of Mizoram.

Current events of National and Inter-national importance.
Statistical analysis, graphs and diagrams.

P =
*

PAPER - 11 .
1. Indian Polity
2. Indian economy and Geography of India including Geography of Mizoram and
3. The role and impact of science and technology in the development of India.

In Paper -1

Modem History of India and Indian Culture will cover the broad history of the country from
about the middle age of the nineteenth century and would also include question on Gandhi, Tagore and
Nehru. Cultural heritage of Mizoram will cover subject on Mizo Sakhua, Mizo Kut leh Lam,
Thangchhuah, important historical places and heroes, traditional practices and life styles, Mizo Lalte
leh Kdua leh tui-in awp dan. The part relating to statistical analysis, graphs and diagrams will include
exercise to test the candidates ability to draw common sense conclusion from information presented in
statistical, graphical and diagrammatical form and to point out deficiencies, limitations or inconsistencies
therein. '

In Paper - 11

The part relating to Indian Polity will include question on the political system in India. In the part
pertaming to the Indian Economy and Geography of India, including Geography of Mizoram, question
will be put on planning in India and the physical economy and social geography of India. In the third
part relating to the role and impact of science and technology in the development of India, questions
will be asked to test the candidate's awareness ofthe role and impact of science and technology in India,
emphasis will be on applied aspects.

SCHEDULE-III - B
(See Rule 11 (3)

SYLLABUS FOR LIMITED DEPARTMENTAL EXAMINATION FOR RECRUITMENT
TO JUNIOR GRADE OF MIZORAM FINANCE & ACCOUNTS SERVICE

SI. No. Subject Time Full Marks
L. Drafting Precis Writing 3 hrs. 150
2. ACCOUNTS PAPER-THEORY (FR & SR, CTR, GFR, Shrs. | 150

Account Code Vol-1, Public Works Accounts, Pension)

LI

ACCOUNTS PAPER-PRACTICAL (FR & SR, CTR, GFR, 3 hrs. 150
Account Code Vol-1, Public Works Accounts, Pension) ’




e
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ANNEXURE - 11

SYLLABUS FOR OPTIONAL SUBJECTS SPECIFIED IN SCHEDULE-HIT OF
THE MIZORAM P'INANCE AND ACCOUNTS SERVICE (SECOND AMEND-
MENT) RULES, 1997. M -

| OPTIONAL SUBJECTS
PAPER - I | BOTANY

1 Microbiology, Viruses, bacieria, plasmids — structure and reproduction, Gene-
ral account of infection and immunclogy, Microbes in agriculture, industry and
medicine and air, soil and water. Control of pollution using micro-organisms.

2, -Pathology : Important plant diseases in India caused by viruses, bacteria,
mycoplasma, fungi and nomotodes. Modes of infection, dissemination, physiology
and parasitism and methods of contrel, Mechanism of action of biocides, Fungal
toxins. ' o

3. Cryptogams : Structure and rcproductiqn fromvevolutiodary a}spect'and eco-
logy and economic importance of algae, fungi, bryvophytes and pteridophytes, Prin-
cipal distribution in India. S *

4. Phanerogams : Anatomy of wood, szcondary growth Anatomy of C2 and C
plants, stomatal types Embryology, barriers to sexual incompatibility. Seed struc-
ture, poximis and polyembryony. Polynology and its applications. Comparison of
systems of classification of an<iosperms. Modern trends in biosystematics, Taxa-
nomic and economic importance of Cycadaceae, Pinaceae, Gnetabes, Magueliacease,
Ranunculaceae, Cruciferae, Rasaceae, Leguminasae, Euphorbiaceae, Malvaceae,
Dipterocarpaceac, Umbe-lliforae, Asclepiaceae  Verbaneseae, . Solanceae, Ru-
biaceae, cucurbitaceae composite, Graminecae, Plame, Liliaccae, Musaceae and
Orchidzceae. ' ‘ ‘

5. Morphogenesis : Polarity, scummetry and tolipotency. Delfferentiation and dif-
ferentiation of cells and organs. Factors of morphogeiesis. Methodology and ap~
plications of cell, tissues, organ and protoplast cultures from vegetative and repto-
ductive parts, Somatic hybrids. ' o
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PAPER - II

1.~ Cell Biology : Scope and perspective. General knowledge of modern tools
ond techniques in the study of cytology. Prokaryotic and eukaryotic cells struc-
tural and ultrastructural details. Functions of organelles including membrances. De-
tailed study of mitosos and melosis. Numerical and structural variations in chro-
mosome and their significance. Study of Polyrene and lampbrushchromesomes
structure, behaviour and cytological significance.

2. Genetics and Lvolutions : Development of genetics and gene ' concepts.
Structure and ro'e of nuclsic acids in protein synthesis and reproduction.  Genetic
code ard reg-lation of gene expressicn. Gene amplification. Mutation and evo-
lution. Mlultiple factors, linkage and crossing ober. Methods of gene mapping.
Sex chromcsomes and texlinked inheritance. Malesterility its significance in land
breeding. Cyteplasmic inheritance. Elements of human genetics. Standard devia-
tion and Chi-squarc analysis genetics engineering. Organ evolution evidence me-
chanism and theories. ' :

3. Physiology and Biochemistry : Detailed study of water relations. Mineral
nutrition and iren/transport. Mineral deficiencies. Photosynthesis mechanism and
importance, photosystems I and II, Photorespiration. Respiration and ferraenta-
tion. Nitrogen fixation and nitrogen mctabolism, Protein synthesis. Enzymes,
Importance of secondary metabolites. Pigments as photoreceptors, photoperiodism,
flowering. Growth indices, growth movements. Senescene.

‘Growth substances-their chemical nature, role and applications in agri-herticulture.
Agrochemicals. Stress physiology Vernalization Fruit and seed physiology-dorman-
cy, storage and germination of seed. Perthenocarphy fruit ripening.

4. Ecology “Ecolcgical factors. Concept and dynamics of community, sucession.
Concept of biospheres.  Conservation of ecosystems.  Pollution and its control.
Forest types of India. Afforestation, deforestation and social forestry. Endangered
plants. _

5. Economic Betany : Origin of cultivated plants. Study of plants as sources of
food, fodder and forage, fatty oils, wood and timber, fibre, paper, rubber, bevera-
ges, alcohol, drugs, narcotics, resins and gums, essential oils, dyes, mucilage, insec-
ticides and pesticides.  Plant indicators, Ornameatal plants. Energy plantation.

PAPER-I : CHEMISTRY
I. Atomic structure and chemical bonding :

Quantum theory, Heisenberg's uncertainty principle, Schrodinger wave equation
(tinie independent). Interpretation of the wave function, particle in a one-cimen-
sional tox, quantum numbers, hydrogen atom wave functions, Shapes of s. p. and
orbitals Lonic bond, Lattice encrzy, Born Haber cycle, Fajans rule, dipole mo-
ment, characteristics of ironic con.pounds clectronegativity differences, Covalent
bond and its general characteristics valence bond approach. Concept of rescnance
and resonance cnergy. Electronic configuration of H2 + H2 N2 02 F2 NO. CO
and HF molecules in terms of molecular orbital approach. Sigma and pi bonds.
Bend order, bond strength and bond length.
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2. Thermodynamics : Work heat and energy. First law of thermodynamics,
Enthalpy, heat capacity. Relationship between CP and Cp. Laws of thermoche-
mistry, Kirchoft’s equation. Spontancous and non-spontancons change. Second:
law of thermodynamics. Entropy changes in gasss for reversible and irreversible
processes. Third law of thermodynamics. Frec cnergy, variations of free energy
“of a gas with temperature, pressure and-volume Gibbs~Helmho!z equation. Chemi-
cal potential.  Thermodynamics critena for equilibrium.  Free cenergy  charge in
chemical to action and equilibiium constant. Effect of temperature and pressure on
chemical cquilibrium. Calculation of equilibrium  constants from thermodynamic
measurements.

3. "Solid State : Forms of soiids, law of constancy of enterrfacial angles
Crystal systems and crystal classes (crystallographic groups) Designation of crys-
tal faces, latics structure and unit cell. Laws of rationals indices. Bragg’s law
X-Ray diffraction by crystals. Deffects in  crystals. Elementary - study of liquid
crystals, : R .

4, Chemical kinetics : Order and molecularity of a reaction. Rate of equa-
tions (differential and - integrated forms) of zero, first and second order reactions.
Half life of a reaction. Effects of temperature, pressure and catalysts on reaction
rates. Collision theory of reaction rates - of bimolecular reactions. Absolute
reacdon rate theory. Kinetics of polymerisation’ and photo chemical reactions.

5. Electrochemistry : Limitations, of "Aithenius theory of dissociation.
. Debye-Huckel theory of stiong electrolytes and its quantitative treatment. Elec--
trolytic conductance theory and theory of activity co-eflicients. Derivation of
limiting laws of various equilibria and transport properties of electrolyte solutions.

6. Concentration cells, liquid junction potential, application of e.m f. measure-
ments of fuel. cells.

7. Photochemistry : Absorption of light. Lambert-Bzer’s law. " Law of pho-
tochemistry. Quantum elliciency. Reasons for high and low quantum yields. Pha-
toelectric cells, :

€1

8. General Chemistry of ‘d’ block elements
(a) Electronic configuration, Introduction:to theories of bounding in transi-.
tion mental complexes, Crystallield Theory and its modifications, applicatiors

of the theories in the explanation of magnetism and electronic spectra of
metal complexes.

(b) Metal Carbonyes : Cyclopentadienyl, Olefin and Acetylene complexes.
(c) Compounds with metal — mental bonds and atom clusters.

9. General Chemistry of ‘f* block elements : Lanthanides and actinides, Separa-
tions, Oxidation States, magnetic and special properties.

10. Reactions in non-aqueous solvents (liquid ammonia and sulphur dioxide)
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1. Reaction mechanisms @ General methods . (both kinetic and non-kiretic) of"
study of mechanisms of organic reactions illustrated by examples.

Formation and stabi'ity of reactive intermediates (carbocations, carbonions free
radicals, carbenes, nitrens and btenzynes)

SNIT and SN2 mechanism - I, 2, and ElcB climinations. cis and trans addition
to carbon to carbon double bonds mechanism of addition to carbon-oxyvgen dou-
“ble bonds. Michael addition-addition 1o conjugated carbon cirbon double bonds-
aromatic clectrephilic and nucleophilic substitutions allylic and benzylic substitu-
tions.

2. Pericyclic reactions Classiﬁmtion and cxamples an elementary study of
Woodward-Hoffman rules of the pericyclic reactions. ’ '

3. Chemistry of the following name réactiOns . Aldol condcnsation, Claisen con-
densation, Dieckmann rcaclmn ‘Perkin reaction, Reimer-Tiemann reaction, Can-
nizzro 1eu.tlon ' e ' -

4. Polymecric Systems

(a) Physical Chcnmu; of polymers: Ead group analysis, Scdlmcntatlon Lxg,ht
Scattering and Viscority of polviners,

(b) Polycthelene, Polystyrene, Polyvinyi Chloride, Zicgler Natta  Gatalysis,
Nylon, Terylene. - . ‘

- (¢) Inorganic Polymeric Systems, Phosphonitric balide compounds; Silicones;
Borazines.

Friedel-Craft reactions, Reformatsky reaction, pinacol-pinacolone, - Wagner-Meer-
wein and Beckmann rearrangements, and their mechanisms-uses of the following
reagents in organic synthesis @ 05 04 1110, NBS, diborane, Nu-hquid ammonia
NaBH4 LIA 1H4.

5. Photochemical reactions ol' organic, and in organic compounds : Types
and ol reaciions examp'es an synthetic uses-methods wused in structure
determination, Principles and application of UV-visible, IR 1H2, NMH and
iass spectra for stracture determination of simple organic and organic molecules.

6. Molecular Structural determinations : Principles and Applications to simple
organic and in-organic Molecules. '

(1) Rotational spectra of diatomic molecules (Infrared and Raman), isotopic
substitutions and rotational constants.

(1) Vibrational spectra of diatomic linear symmetric, linear asymmetric and
p Y )
bent triatomic molecules (Infrared. and Raman). :

(iii) Specificity of the functional groups (Infmred and Raman).
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_(iv) Electronic Spectra-Singlet and triplet states, conjugated double bonds,
aB unsaturated corbonye compounds. ’ ’

(v) Nuclear magnetic Resonance : Chemical shifts, spin-spin coupling.

“ (vi) Electron Spin Resonance : Study of inorganic complexes and free
radicals. ,

COMMERCE AND ACCOUNTANCY

PAPER—I Accounting and Finance.

Part I : Accounting, Auditing and Taxation.

Accounting as a financial information “system-impact of behavioural sciences.

Mecthods of accounting of changing price levels with particular. reference to
‘Current Purchasing Power (CPP) ~accounting Advanced problems of company

accounts. Amalgamation absorption and reconstruction of companies-Accounting
of holding companies Valuation of shares ‘and goodwul -Controllership functions
property control legal and management. -

Important provisions of the Income Tax Act, 1961-Definition Change of
Income-Tax Exemptions Dcprcciation and investment allowance-Simple Problems
of computation of income under the various heads and determination of asse-
ssable mcome—lncome-—Tax authormes .

Natulc and functions of Cost- AccountmL—Cost classification-Techniques of

regragating semivariable costs into fixed and variable components-job costing

FIFO and weighted average methods of calculating equivalent units of produc-
tion-Reconciliation of cost and financial accounts-marginal costing Cost-Volume
profit relationship; Algeveric formulae and graphical representation-Shutdown
point-Techniques of cost control and cost reduction budgetary control-flexible
budgets-Standard costing and variance nnalysis-Responsibility accounting-bases ,of
charging overheads and their inherrent fullacy costing for pricing decision. Slg-
nificance of the attest function- Prozramming the audit work-Valuation and veri«
fication of assets, fixed wasting and current assets-Verification of liabilities Audit
of limited companies appointment status powers, duties and liabilities of the
auditor-Auditor’s report-Audit of share capital and transfer of slnres -Special
points in the audit of banking and insurance companies.

PART 11 : Business, Finance and Financial Institutions.

Cocept and scope of Financial Management-Financial goals of corporations -
Capital budgeting; Rules of the thumb and Discounted cash flow approachzs—
Incorporating uncertainty in investment decisions. Dcslgmng and optional capital
structute- Weighted average cost of capital and the controversy surrounding the
Modigliani and Miller model, Sources of rising short-term intermediate and long-
term finance role of public and convertible debentures—Norms and E,UIddl]lCS
regarding debt-equity ratios Determinants of an  optitional dividend  jolicy-opti-
mising models of James En. Walter and John Liner, forms of dividend payment-
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Structure of working capital and Lhe variable affecting the level of difference
of componcnts-Cashflow approach of [orecasting working capital needs—profiles Qf
working capital in Indian Industries-Credit management and Credit Policy-Consi-
deration of Tax in relation to Financial Planning and cash flow statements. Ort-
ganisation and efficiencics of India Money Market structure of assets and liabili-
ties of Commercial Banks—Achicvements and failures of Nationalisation-Regional
Rural Banks-Recommendations of the Tendon (P.L) Study Group on following
of Bank Credit, 1976 and their revision by the Chore (K B.) Committee, 1979
An assessment of the monetary and credit Policies of the Rescrve Bank of India
Constituents of the Indian Capital Market Functions and working of a'l India
term* Financial institutions (IDBJ, IFCI, ICICI, and IRCI)-Investment policies of
the Lifc Insurance Corporation of India and the Unit Trust of India Present state
of stock exchanges and their regulation. Provision of the Negotiable Instruments
Act, 1881, Crossings and endorsements with particular relerence to statutory
protection to the paying and collecting bankers.  Salient provision of the Banking
Regulation Act, 1949 with regard to chartering supervision and regulation of
banks. ‘

PAPER I

t

ORGANISATION THEORY AND INDUSTRIAL RELATIONS-
Part 1 : Organisation Thebry. |

Nature and concept of Organisation-Organisation goals : Primary and Secondary
goals, Single and multiple goals, ends means chain-Displacement, succession, ex-
pansion and multiplication of goals-Formal organisation, Type, Stucture-Line
and stall, functional matrix and project-informal organisation-functions and
limitations. ~ :

Lvolution or orguanisation theory

Classical, Neo—classical and syslem approach-Burcaucracy, Nature and basis of
power, sources of power, power structure and politics-Organisational behaviour as
a dynanic system @ technical, social and jower systems-inter-relations and inte-
ractions—Perception-Status system. Theoretical and empirical foundation of Mas-
low, Mc Gregor, Herxberg, Likert, Vicom, Porter and Lawler, Adam - Homan’s
Model of yotivation. Morale and productivity-Leadership : Theories and styles—
Management of conflicts in organisation-Transactional Analysis Significance of
culiure to organisations, Limits of rationality-Simon-March approach. Organisa-
ti?nu! change, adaptation, growth and development-Organisational control and
cflectivencss.

Part 11 : Indusirial Relations

Nature and scope of industrial relations, industrial labour in India and its com-
mitment-Theorics of unionism-Trade Union movement in India-Growth and struc-
tuic=Role of out-side leadership-Workers education and other problems-Collective
bargaining-approaches conditions, limitation and its cffectiveness in Indian condi-
tions-Workers participation in management; philosophy, rationale, preseat day
state of affairs and 1ts future prospacts, ‘
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Prevention and cettlement of industrial disputes in India ;
Preventive measures, settlement muchinory and other measures in  practice-Indus-
dustrial relations in public enterprises-Absenteeism and labour turnover in Indian
mdustries-Relative wagss and waas diffoeeatinls o0 v policy in Iadia-the Bonus
issuc-International labour Organisation and Indii-Role of personuel departient in
the prganisation-Exeeutive  development, personnsl  poiicies, persounel  audit and
persoiinel rescarch,

ECONOMICS
PAPER 1

1. The framework of an Economy : Nationrl income Accounting.

19

FEconomic choice : Consumer behaviour and mark:t forms.

3. Investmeznt decisions and  determination of facoms and  employment. Macro-
cconomic models of income. distribution and prowth.

4. Banking, Objectives and instruments of {“entval Banking and Credit policies in
a planned developing economy.

€5

5. Types of taxes and their impacts on the cconomy,  The impacts  of the size
and the content of budpets.  Objectives  and Tastruments ol budgetary and
fiscal policy in a planned developing cconoiny.

0. International trade. Ths ra‘c of exchangs. The balance of payment. Interna-
tional morctary ard banking institutions
ECONOMICS
PAPAR 11

1. The Indian Economy : Cuiding principles of Indian cconomy policy-Planned
growvth and distributive justice: -

Eradicaticn of poverty. The instizutional framework of th: Indian cconomy.
IFederal governmental structure. Agricultufe snd industrial wectors-Public and
private sectors. National income-its sectoral and regional disteibution. Estent
and incidence of poverty.

o

Agricultural Production : Agricultural Policy : JLand Reforms, Technological
change. Reclationship with the Industrial sector.

3. Industrial Production : Industrial Policy : Public and private sectors. Regio-
nal distributic. Control of monopolies and monopolistic practices.

4. Pricing Po'icies for agricultural and industrial outputs. Procurement and pub-
lic Distribution,
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5. Budgetary trends and fiscal pelicy.

6. Monctary and credit trends and policy — Banking and other financjal insti-
tutions. i

7. Foreign trade and the balanee of payvments.

8. Indian Flanning : Objectives, stratepy, experience and problems.

' EDUCAT!QN
PAPER I HUMAN DEVELOPMENT AND EDUCATION.

1. Iducation and Psychology

J

Nature, Scope and Relationship between Education & Psychology; Rele of Edu-
cational Psychology in the ficld of Education.

2. Growth and Development

Meaning of Growth Development and Muturation; Principles of Growth and
Development and their Educational Implications; Physical, Emotional, Social,
Language and Intellectual Development at various stages with special emphasis on
Adolescence peniod; Plaget's stages of cognitive Development. '

3. Imtelligence and Creativity : N

Meaning and Natuore of Intelligence and Creativity ; Spearman’s and Thurstone’s
theories of Intelligence; Role of Education in the development of creativity

4. Lquality of Educational Opportunities

Policy measures and stalus; Lducation as an instrument of  social change and
modernisation; Role of liducation in value Development,

5. Learning and Motivation

Nature of Learning and Motivatior Learning theories of Pavlov, Skinner and
Tolman; Transfer of Learning; Role of Motivation in Learning.

6. Personality and Mental Health

Concepts of Personality and Mental Health; Type and Trait approaches to per-
sonality; Techniques of pereonality assessment: Adjustment Mechanisms, - Role of
Guidance and  Couriccliing in the improvement  Mechanisms, Role of Guidance

and Councelling in the inprovenent of Maladjusment.
PAPER 1l EDUCATIONAL THOUGHT AND SYSTIEMS

1. Legal and Constitutional provision of Education Role of local bodies state
and centre in providing education.
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2. Centribution to LEducation of Dewey, Gandhi, Tagore and Montessori.

3. Modern Trends and  practised in Education, Educational Technology and
Mass Media, International Cooperation in Education  Distance  Education and
open learning systems, Environmental Education; National Litcracy Mission (NLM),

4. Need and Importance of Educational Aims: Immediate and Ultimate aims of
I'ducation, Precess of Educational planning Budgetting, accounting as auditing
m-Education. :

5. (a) Objectives and Curriculum, Qrganisational set-up Finance and Resource
Mobilisation reccommended by

(i) Kothari Commission (1964-60)

(i) New LEducation Policy (1586) and its revised version (1992)
(b)

()  School without burden (Yaph Paul Committee)

(i) Education for all (Delhi sumumit)

(¢) Education in the North-Fast with special reference to

(i)  Special cultural and organisational features of tribal communitics.
(11) Problems and Issues : |
(iii)  Role of Education in the modecrnisation of Tribal Communities.

ENGLISH ELECTIVE

PAPER 1 100 marks

A detailed literary study of the Victorian Era with special reference to the works

of the following writers -

Alfred ILord Tennyson
Robert Browning .
Rosetti
Mathew Arnold
Swinburne
Thackeray
George Lliot
Thomas Hardy

9. John Ruskin

10. Thomas Carlvie

11, John Stuart Miil

12, Walter Pater
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PAPER 1L 100 marks
Virst-hand reading of the fellowing texts to test critical ability -
I. Shakespearc Twelflth Night

King Lear
The Tempest

2" Milton Samson Agonistes
3. Jane Austen Pride and Prejudice
4. Wordsworth Lyrical Bailads
5. Charles Dickens Oliver Twist
6. George Eliot Adam Dede
7. Thomas flardy Th(, Return of the Native
8. Yeats Eastar, 1916
Sknlma to Bysantuim
he Tower
Thc Winding Stair
S T.S. Lliot The Wasteland
10, DJH. Lawrence Sons and Lovers
FORESTRY
PAPTR 1
MOTE © (Candidates will ke required to answer 6 questions. There will be 10

questions in Paper I. The candidates will required to attempt one compulsory
quesuvon and five from the rest, selecting at least one question each {rom section
A, Boend C),

Section AL Silviculture,

General Silviculturz principles;  ccological and physinlogical factors influencing
vegetation; natural and artificial regeneration of forests; nursery techniques; seed
techolegy collection, storage, prct'"\lmcnt and germination; establisment and
tendings. Silviculture systeins: Clear felling uniform, shelterwood selection, cop-
pice and cenversion systems, Silviculture of some of the economically important
species of India such us Cedrus deodara, Pinus roxburghii, Acacia Catechu, Aca-
cia auriculiformis, Acacia nilotica, Albizzia spp., Artocarpus spp., Bambusa spp.,
Casuariani cqusetafolia, Calbergio spp., Anogaissus spp., Diplerocerpus spp., Ca-
lyptus spp., Gmelina mbmca Tager  strocmia spp., Populus spp.  Salmalia/mala-
hmm, Shoreis  robusta, Tectona grandis,  Ternnn i spp, Social Forestry objec-
tirs, scope, necessity, 1gro forestry, extension forestry; recrzation forestry, peo-
plcs participation.

section B Forest Mensuration ann Management,
Mecethod of  measuring diameter, girth, height and volun.c of trees; form foctor;

velume estimation of stand; sampiing methods; yield caculation; current annual
merenient; mean annual increment; sample plots; yield and stand tables; scope
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and objectives of forest inventory; (aerial survey and remote sensing techniques).
Forest management objectives and principles; techniques; sustained yield relation:
normal forest; growing stock; regulation of vield methods and application,
working plans preparation and control. o ‘

Section C.  Forest Utilisation.

Logeing and extraction techniques and principles;  transport, storage and-sale.
Minor forest product definition  and scope, gums; resins, olearosins libres, oil
sceds nuts, rubber, canes, bimboo, medicinal plants, charcoal, aplary, sericulture
las and chellae, | tassar  silk, Katha and Bidi Leaf.  Collection, Processing - and
digposal of minor forest products, Wood technology; anatomical, physical and
mechanical properties of wood; defects and abnormalities; composite and other
wood products, pulp paper and rayon, Saw milling, wood seasoning ard preser-
vation.

PAPER 11

(Note : Candidates will be required to answer 6 questions. There will be 10
questions in Paper Il. Thke candidates will be required to attempt on: compulso-
1y and one question each irom sections A,B,C, D&E).

Section A. Forest Protection

clnjurics Lo forest abiotic and biotic; inscct, pests and  diseases; General foresl.
protection agamnst fire, insect, pests and diseases; biological and che:uical controls.

Sectivn B, [forest Leolopy and Forest Biology.

Biotic and abiotic components of forest ecology : forest ecosystems; forest community
concepis; vegetation concepts; ecological succession and climax; primary productivity
nutrient cychng and water relations; physiology in stress environments (drought,
water legeing,  alkalinity  and sadinity); composition  of forest types in  India,
specics  composition  and  associations; d:ndrology, texonomic classifications,
identification of species priaciples and establishment of herbaria and arboreta,
Principies and  concepts of tree improvement; methods and techniques, exotics.
Lcology nnd biology of Wildlife; principles and techniques of managements;
endangered species, wildlife conservation. '

Section C. lorest Economics. Policies and Legislation.

Fundamental Principles of forest cconomiss, costs benefiis analysis; estimation of
demand and supply; assessment and projection of market structures; role of
corporate Financing; socio-economic analyses of forest productivity and attitudes.
History of forest development; lndian forest policy of 1894, 1952: and 198&
National Commission on Agriculture report on forestry; Constitution of Wasteland
Develoment Board, Indian Council of Forestrv, Reszarch anl Education, Forest
law; necessity, general principles; Indian Forest Act, 1927; Forest Consarvation
Act, 1980, Wildlife (Pratection) Azt, 1972,
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Section D. Forest Surveying and Engineering.

Different methods of survey cham prismatic, compass, planetable and topographlc
surveys; area calculation, maps and map reading. Basic principles of forest
engineering. Building xmtcrmls, and construction, Road objects and classification
general principles; construction. Bridges general principles; objects types, simple
design and construction of timber bridges.

Section E. TFForest Soils and Soil Conservation.

Forest -soils : Classification; factors affecting soil formation; physical and chemical
properties.. : '

Soil Conservation definitional causes of erosion ; types wind and water erosion ;
conservation and management of eroded areas; windbreakes, shelter belts, fixation
of sand dunes, reclamation of alkaline, saline, water logged and other waste lands.

Watershed management objective and methods.

GEOGRAPHY
PAPER I

®Principles of Geography.
Section A. Physxcal Geography

1. Geomorphology- Orngm and evolution of the earth s crust : earth movements
and plate tedtonics; volcanism: rocks; weathering and erosion; cycles of erosion-
Davis and Penok ﬂuvial, giacial and marine and Karstlundtbrms; rejuvenated and
polycylic land-forms.

2. Climatology - The atmospbere, its thuctuu, and composition;  temperature
humidity, precipitation pressure and winds; jet stream; air masses and  fronts;
cyclones and related phenemena; climatic classification. Koeppon and Thorthwalt;
groundwater and hydrological cyvcle.

3. Soils and Vegetahon ~ Soil genesis, classification and  distribution; Biotic
‘successions and major buotic regions of the world with special reference to ecologi-
cal aspects of Savanna and monsoon forest biomes.

4. Qceanograhy - Ocean bottom relief; salinity; currents and tides; ocean
deposits and coral reefs, marine resource- -biotic mineral and energy - resources
~and their utilisation. : o

5. Ecosystem - Ecosystem concept, interrelations of energy flows, water circula-
tion geomorphic processes, biotic communitics and soils; land amblhty, Mans
impact on the ecosystem, global ecological imbalances.
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Section B: Human and Economic Gco&,mphy

1. Development of Ggograpillcal Thought - Contributions of European and Arib
Geographers. Determinism  and possibxhsx_’n, regional concept; system approach,
models and thcory; quantitative and behavioural revolutions in geography.

2. Human Geography = Emurgzace ofnan and races of mankind; cultural evo-
lution of man; Major cultural relays of the world; international mlgratxons, past
and prescnt; world population distribution and L.I‘\)»th demozraphic transition ard
world population problems.

3. Settlements Geography - Concepts of rural and urban settlements; Origin of
urbanization; Rural settlement pattern; central pl ice theory; ranksize and primate
city distributions; city classifications; urban spheres of influence and the rural
urban fringe; the internal structure of cities-theories and cross cultural compari-
sions, problems of urban growth in the world’."

4. DPolitical Geography - Concepts of nation ‘and state; frontiers, boundaries and
bulfer zones; concept of heartland and rainland; federahsm political regions of
the world; wortd geopolitics; resources, devclopment and international politics.

5. Econow ic Geography - World economic development-measurcment and prob-
lems; world resources, their distribution and global problems; world energy crisis;
the limits to growth; world agriculture-typology and world agricultural regions
theory of agriculturatl location, diffusion of innovation and agricultural efliciency;
world food and nutrition problems; world industry - theory of locition ot indus-
tries, world industrial patterns und problems; world of trade-theory and wor.d
patterns. : '

GEOGRAPHY OF INDIA
PAPER I

Physical Aspects — Geological history, physiography and drainage systenis; erigim
and mechanism of the Indian monsoon, identification and distribution of drought
and flood prone areas; soils and vegetation; land capability; schemes of natural
physiographic drainage and ‘climate regionalisation.

Human Aspects - Genesis ethnic/racial diversities: tribal areas and their problems
and role of language, religion and culture in the formation of regions; historical

perspectives and umty and diversity; populdtlon distribution, density, and growth,
population problems and policies.

Resources Conservation ane utilisation of land mineral, water, biotic and marine
resources; man and environment-ecological problems and thelr management

Agriculture - The mfmstructure irrigation, powa fcntllnzers and secds institu-
thndl factors-land holdings, rr‘nure, consolidation and land ™ reforms; d;_,mcultural
ciliciency and produc.ivity; intensity of croppinz, crop combma.tlons and agricul-
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tural regionalisation, green revolution, dry zone agricultute, and agricultural land
use policy; food and nutrition; Rural cconomy, animal husbandry, social forestry
and houschold industry. :

Industry— liistory indastrial - development  factors  of  localisation;  study  of
mineral based; agro-based and forest bascd industries, industrial  decentralization
and industrial policy; industriai complexes and industrial recionalisation, identifi-
cation of backward arcas and rural ndustrialisation.

Transport and  Trade-Study of the nctwork of roadways, railways, airways
and waterways, competition and complimentarilyin  regional context; passenger

and commodity flows, intra and interregional trade and the role of rural market-

centres.

Settlements— Rural settlement patterns; urban developmant in India; Census
concepts of urban arcas, functional and their  archical  patterns of Indian cities,
city regions and the rural-urban fringe; inter al structure of Indian cities; town
planning slums and .urban housing; national urbanisation policy.

Regional Development and Planniag~ Regional policies in Indian ffive Years Plan;
experience of resional planning in India, multi-lev:l planning state, district and
block level planning, Centre-State relations and the constitutional frame-work for
mugti-level planning.  Regionalisition for planning for metropolitan regions; tribal
and hill arcas, drought prone arcas, command  arcas and river basing; regional
disparities i development i India.

Political Aspects— Geographical basis of Indian felderalism, state reorganisation;

regional consciousness and nailonal integration: the international boundary of

India and related issues; India and gropolitics of the Indian Ocean area.
JEOLOGY

PAPER 1

(General Gueology, Geomorphology, Structural Geology, Palacontolopy and  Stra-
tigraphy).

1. Gener: 1 Geology

Energy in relation to Geo-dynamic activities, Crigin and interior of the Earth,

Dating of rocks by various methods and ag: of the Earih, Volcanoss-causes and -

rroducts; volcaniz beits. Earthquakes causes, geological cffect and distribution;
relation to volcanic belts.

Geosynclines and their classificaiion, Island areas, deep sea trenches and mid-ocean
ridees, sea-floor spreading and plate  tectonics, Isostracy Mountains-Types and
origin. Biief idcas aboul continental drift, Origin of continents and oceans.
Radioactivity and its app'ication to geological problems. '

L X3
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2. Geomorphology:

Basic concepts and significance. Geomorphic processes and parameters. -Geomor-
phic cycles and their interpretation. Relief features; topography and its relation
to structures” and lithology. Major landforms Dmm_gc systems.,  Geomorphic
features of Indian sub-continent.

3. Structural Geology:

Siress and strain ellipsoid, and rock deformation. Mechanics of folding and faul-

ting.. Linear and planer structures and their genetic significance. “Petrofabric '

analysis, its graphic representation and applncahon to geological problems Tec--
tonics frome-work of India. o

4. Palacontology:

Micro, and Macro-fossil:, Modes of piescrvation and utility of fossils Gcncml
Idea about classification and nomcmldtuu - Organic evolution and the bearing of
Palaeontological studies on it.

Morphology, chssdnca'un and geological history including evolutionary trends of
branchiopods, bivalves, gortropods, ammonoids, trilobites, echinoids and -corals.

Principal groups of vertcbrates and their maja - morphological cluractprs Verte-
brates life through ages; dinasaurs; Siwalik vertebrates. I)Ltmlr*d stuJy of hors: 38, -
° elephants and man, (;ondw‘md flora and its importance.

Types of microfossils and thc1r significance with specml refcrence to patro eum
exploration. :

5. S(ratigraphy'

Principles of Stxallgrdphy, Stratigraphic classmcauon and nomcnclature Standard
stratigraphical scale, Detailed study of various neological systems of Indian sub-
continent Boundary problems in Stratigraphy. Correlation of the Aajor Indian
formation . with their world equivalents. An outline of the Stratigraphy of various
geological systems in their type areas. DBrief study of climates and igneous activi-
ties in Indian sub-continent’ during geological past. Palcographic preconstructions.

PAPER 1l
(Crystallography, Mineralogy, Petrology and Economic Geology).
1. Crystallography :

Crystalline and non-crystalline substances. Sp:cial groups, Lattice symmetry.
Classification of crystals into 32 classes of symmetry, International system of
crystallographic notation. Use of stereographic projections to represent crystal

symmetry. Twinning and twin laws. Crystal irregularities. Apphcatlon of
X-Rays for crystal studies. ‘ ' '
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2. Optical Mineralogy

General principles of optics lsouop15m and anmctrOpxsm : concepts of optlcal In-
dicatrix. Plecochroiusm ; interference colours and extinction. Optic orientation in
crystals. Dispersion, optical accessories.

3. Minerelogy :

Elements of crystal chemistry-types of bondings, lonic radiicoordination number
Isomorphism polymorphism & pSCUdOI]lO!phlsm Structural classification of sili-
cates. Detailed study of rockforming mineral their physical, chemical and opti-
cal properties, and uses, if any—Study of the alteration products of these minerals.

4, Petrology :

Magma, Jts generation, nature and composition, Simple phase diagrams of binary

and ternary systems, and their significance, Bawen’s Reaction Puncxple Magnatic
differentation, assimilation.

Textures and structures, and theirapetrogenotic significance, Classification of
igneous rocks. Petrography and Petrogenesis of important of 1mportant rock-
types of India ; granites and granites charnockites, Dcccan basalts.  Processes of
~formation of sedimentary rock. Diagenesis and lithification. Textures and struc-
tures and their significanice, classification of Sedimentary rocks, classic and non-
classic. Heavy mineral and their significance. Elementary concept of depositional
environments, sedimentary facies and proveneuce. Petrography of common rock
types.

Variable of metamorphism. Types of mectamorphism metamorphic grade., zones and
facies ACIE AKLE and AEM diagrams. Textures, structures and nomencliture of
metanorphic rocks. Petrography and petrogenesis of important rock type.

5. Economic Geology :

Concept of ore, ore mineral and gangue : tenor of ores. Processes of formation
of meneral dcposnts Common forms and structures of ore deposits. Classificaticn
of ore deposits. Control of ore deposition. Metalloginitic epochs. Study of imi-
portant metallic and non-metalic deposits, oil and natural gas fields. and coul
fields of India. Mincral wealth of India Mincral economics. Naticnal Mineral
Policy, Conservation ann utilisation of n.inerals,

6. Applied Geology

Essentials of prospecting and LA}‘)IO]&UOH techniques. '
Principle methods of nuning, sampling. ore-dressing and benefication. Appllwtlon
of Geolagy in Engincering works.  Elements of soil and ground-v ater geology
and geochemistry, Use of serial photographs in geological investigations.
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HISTORY

SECTION A o |
History of India (Down to A.D. 750) = i
I. The Indus, Civilisation.

Origins: Extent: Characteristic features; Major cmes Trade and contacts, -causes
of decline Survival and coutinuity. »

2. ‘The Vedic Age.

Vedic Literature. (JC()W!d]")thdl area. known. .to Vedic Texts. Differences and

simitacitics; between Indus civilization and: vedic Culture Pohtlcal Social and
Economic patterns. M'U()r Reh&mm 1dcas 'mcl ntuals R ’

3. The Pre-Maurya Period.

Religious movements (Jainism, Buddhism and other sects). Social and Economic
Conditions Rcpublic and growth of Magadha Imperialism.

4. ‘The Maurya Empire. .

Sources,” rise, cxtent and fa'l of the empire, Admlmstranon, Socnal Economic
Condxtlons, Ahoka’s Policy und reforms Act.

5., The Post-Maurya Period (200 B . =300 A. D)

Prmctpul dynasties’ in Northern and Southern India. I'conomy and Socxety,
1Sanskrit, " Prakit and Tamil Religion (Rise of  Mahayana and their stick cults)
Art (Gdndhdra, Mathura “and olher schools) Contacts thh Ccntral Asm

.6 The Gupla LAge,

Rise and fall of the - Gupta Ln:pnc, ,thc deatdkds, Admmlstratmn Society
.Economy, therdture, Art and. Rehglon, Contacts w1th South East Asia.

oo .

i‘..’ ,?-'}H !

7. Post-Gupto Period (iB c. 500450 A D)

Bl

'Pusll'ya'bl1')'tis Thet Mﬁkhma “The later Guptas H‘;xrx;.hvar:‘ih;im and; his times.
Chalukyas of Badami. Thc Pallavas, Soc:ct,v, Adnnmtratlon 'md art. The Arab
conquesf . _ St .

8. General review of bcxence and Technology, Educauon and Leammg
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SECTION B MEDIEVAL INDIA

(750 A.D. to A.D,)
INDIA @ 750 A.D. to 1200 A.D.

lang strucuare, anda 1[5\"”11[)21&:‘( Ql'l D()Cltly.

2. Trade and Commerce.

3. Art, Religion and Philosophy; Sankaracharya.

4. Matitime /\ctivitics; contacts with the Arabs, Mutual, Cultural impacts.

5. Rashtrakutas, their rcle in  History-Contribution to Art and Culture—The
Cho'a Fmpire Local Self-Government, fcatures of the Indian Village Systems;
Socicty, Economy, Art and Learning in the South.

6. Indian Society on the eve of Mahmud of Ghazni’s Campaigns; Al-Biruni’s
Observations

INDIA : 1200 —1765

7. Foupda}ion of the Dclh§ Sultanate in Northern India; causes and Circums-
tatices; its impact on the Indian Society,

8. Khilji Imperialism, significance and Implications, Administrative and Economic
regulationsiand their impact on State and the people.

9. New Orientation of State Policies and Administrative Principles under Muham-
mad-bin-Tughlag; Religious Policy and Public Works of Firos Shah.

10. Disintegration of the Delhi Sultanate : Causes and its effects on the Indian
Policy and Society. ‘

11. Natwure and character of State; Political ideas and institutions. Agrarian
structure and relations, growth of Urban Centres, Trade and Commerce, Condi-
tions of artisans and peasants, new Crafts, Industry and Technology. Indian
Medicines. '

12. " Influence of ‘Islam on Indian Culture. Muslim mystic movements; nature
and significance of -Bhakti saints. Maharashtra Dharma, - role of the Vaisnave
Revivakist Iiovement; Social and Religious Significance of the Chaitanya Move-
ment, impact of Hmdu Soucty on Muslim Social Life.

13. The Vijaynagar Empire : ils origin and growth; contribution to art, hteratme
and culture, social and economic condmons system of admxmstratlon, breakup
of the V»Jaynaual Empire.

14. Sources . of History : important Chronicl'es. Inscriptions and Travellers
Accounts. h '
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15. DIstablishment of Mughal Empire in Northern India : political and social
COndltl.OnS in Hindustan on the cve of the Babur’s invasion; Babur and Humayun
Establishment of the Portugese control in the Indian ocean, its - political and

cconomic conscquences,

1 . Expansion of the Mughal Empire under Akbar : political unification; new
concept ol monarchy under Akbar : Akbar’s - religio-political outlcok; Relations
with the non-Muslims.

18. Growth of regional languages and literature during the medicval period. De-
velopment of art and architecture. :

19, _l’plitic_ul ideas and institutions; Nature of the Mughal State, Land Revenue
administration; The Mansabdari and the jagirdar, system, the land structure and
the role of Zaminduars, agrarian relations, tbe mijitary -organisation.

20, Aurangzeb’s religious policy, cxpansion of the Mughal Empire in Deccan;
Revolts against Aurangzeb-Character and conscquences.

21.  Growth of urban centres; industrial; economy-urban an rural : Foreign Trade
and Commerce. The Mughals and the LEurogean trading companies,

22, Hindu Muslim : relatioas; trends  of integration; composite culture (16t to

18th centuries). L

23. Risc of Shivaji : his conflict with the Mughals; administration of Shivaji
expansion ol the Maratha power under the Peshwas (1707-1761). Maratha peli-
tical structure undcr the first three Peshwas, Chauth and Sardeshmukhi, Third
Battle of Panipat, cause and effects; emergence of the Maratha confederacy, its
structure and role. :

24, Disintegration of the Mughal Empire, Lmergence of the new Regional States.

'MODERN INDIA
(1757-1447)
PAPER 11 o B TR
SECTION ‘A’
I. Historical Forces and Factors which led to the Britisiv conquest of - India
with special reterence  to Bengal, Maharashira and Sind; Resistance of Indian
powers and causes of their faiiure.

2. Evolution of British Paramountcy over princely States.
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o,

chnuu ludlu.ll fand Soual and, lducatlon'ﬂ .md thur lmkqgcs with Brmsh co-

“,

Stages of coloniabsm and . changes in Administrative  structure and policies.

BHILIS CCORONIIC popcies and their impact. \,ommcxuansdl-on 01 duu,ultmc

Rural indebtedness, Growth of agricultural labour, Destruction of handicraft in-
“dustries. Drain of Wealth, Growih of wmodern industry and rise of a capitalist

3

”claxs /\ulvme% of the Clmstl an. Mlqsmm

Efforts at regeneration of Indian  socicty-Socio-religious  movements, Social,

religious, ‘political and-economic ideas of the reformers and their vision of future,
pature and limitation of 19th Century “ Renafssance” caste movements in general
with special reforence to South India and Maharashtra; tribal revolts, specially
.m Quuml and Eastern India.

G

Civil ubclhms Revolt of 1857, Cwnl Rebellions  and peasants Revolts with

SF cual ul"crcru: 10 lnd:go revolt, Deccan riots and Mapplm Uprissing.

7.

Rise and gprowth of Irdmn Natianal }\‘ovewenr ~ Social basis of Indian na-

tionalismy pohucs Viogtune. o tleatly  natonubs.s und militant notionalists,

militant revolutionary group terrorists.” Rise and Growth of communalism, Emer- .
gence of Gandhiji i Indien politics and his techniques of mass mobilisation: Non-
Cooperation, Civil Disobdience and Quit Indian Movement ; Trade Union and :
peasate movements  State (8) people movements  Rise and Growth of Left-Wing *
within the Congress-The Congress  Socialists and communists; - British official res-

poenes Lo National Movement Attitude of the congress to  Contitutional changes

1909--1935. Indian Nuational Army Naval muUny of 1946. The partition of India -
and Achievement of Freedom. :

WORLD HISTORY'
(1500-1950)

SECTION B

A,

Geegrephical - Discoveties decline of feudalism, Beginning of Captalism. Re-.
naissance and refoimation in. Europe. .
The New absolute monarchies- lmuaence of the Nation Stale.
Commercial Kevolution in Western Europc Mercantilism.
Growth of Pailiamentary iostituticns in England. The Thirty Years’
War. Its significance in European History ascendancy of France.

The emergence of a scientific view of «the world. ‘The age of Lnlightenment,
The American revolution-its significance.

The French' revolution and Napolcomc an (1789 1815)
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soctahist and Labour Movements in LEurope.

(‘.onso’lidutiun ol Large - Nation  States. ""The - Unilication  of Italy. The

Lhe American Cavil yvar.

Colonialism  and  imperialism  in Asia  and -~ Africa in ‘the 19th and 20tk
centuries, T T Lot i .

L
China and the Western Powers.
Modernisation of Japan and its cmergence as a great power.

The European Powers and the Otaman Empire (1815-1914) 7

The first World War-The Zconomic and Sucial impact of the War-The Peace
of Paris 1919~ R : S , .

D. The Russian Revolutivn, 1917-ecconomic and  Social - Reconstruction ia
Sovict-Union. s
Rise of Nationalist Movements in Indonesia, China and Indo-China.
K . B 0 s ‘ {
Rise and establishment of Communism in China.
Awalening in the Arab World Struggle for freedom and reform  in Bgypt-
Emergence of Modemn Jurkey under Kamalataturk., The- Rise of *Arab
nationalism. .
World Depression ot 1929-32. . , ,
The new Deal of Franklin D.Roosevelt.  Totelitarianism in Lurope~Fascism
in [taly, Nazism in Germany. o :
Rise of Militarism in Japan.
Origins and impact of Second Wotld WWar,
HOME SCIEMCLE
PAPLER |
A.  Meuning, inportance and processes of Home Management.
B. Resources — Human and Non-IHuman.

(1) Tme
()  Tinme as resource
(b) Time Plans , N
(¢)  Time demands during different stapes of Tamily life.
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(i)  Energy

(1) EIncrgy as a resource

(b) EIncrgy demands during different stages of iannly lec
(¢) Fatipuc-Phvsiological and Povehnlaaianl

(u) Sources of income o ’. }5‘:4: o
(b) Types of income -
(¢) Mecthods of handling family income

(d) Budgeting - Types, preparation, Account keeping, savings and
imvestments. . :

(iv) Objectives and principles of work simplifies*’

Consumer Lgonomics :
(a) Consumer goods-classification, brands, advertisements.
(b) Consumer-Frotection-Quality control and Labelling.
Home Furnishing and Interior decoration.
(1) Objectives and principles of home furnishing.
(b) Flower arrangement, principles and types.
(c) Accessorics.
CLOTHING AND TEXTILES.
i) A study and classification of textile fibres,
i) Propertics of :--
(a) Cellulose fibres
(b) Protein fibres
(¢) Thermoplastic fibres
(d) Mineral fibres |,
Yarn
i)  Yarn making, different types of yarns.
11)  Fabric construction.
()  Weaving, difterent Kinds ot weaves- l’Iam Twill, Datin Daleen, pile,
jacquard. : '
(b) Court of cloth : .
(c) Kaitting. L ' .
Finishes.

1) Objectives of Finishes.
2) Kinds of Finishes.
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Dyeing and printing of textiles.

1) Study of different indigenous and chemical dyes.,
2) Printing-Block, screen, discharge, Resist.

Clothing.

1) Importance of clothing.
2) Sociological and peychological aspects of clothing.
3) Clothing in relation to family budget.

HOME ‘SCIENCE -
PAPER—II

. RUFINN
g - Teiu

Foods and nutrition :

Revicw of Lssential nutrients, their food sources, requirements and deficiency
diseases. ' :

1) Carbohydrates
2) Proteins

3) Fats

4) Vitamins

5) Minerals

Balanced diet ;

1) Definition :
2) Factors to be considered while planning a balanced diet.

Malnutrition, and optimum Nutrition :

1) Definition

2) Protein Calorie Malnutrition
3) Kwashiorkar '

4) Marasmus

5) Obesity

Diet Theraphy :
1) Principles of therapeutic diets ':

2) Types of therapeutic diets - Liduid, Semisolid, and low sodium dict.
3) Diets in diseases-peptic ulcer, Diabetic mellitus, Hypertension, Apaemia.

- Food Preservation :

1) Tmportance and principles of food preservation.

2) Dilferent methods of food preservation - drying, smooking dehydration,

refrigeration pasteurization, canning.
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2. CHILD DEVELOPMENT : = %

B. Growth and Development.

1) Introduction _

2) Factors affecting , growth and development
3) Types of growth and developmcnt
a) Physical

b) Social

¢) Emotional

d) Language

¢) Mental ;

C. Stages of developmerit and characteristics of teach stages :

1) Infancy

2) Pre-School
3) Childhood
4) Adolescence

D. Prenatal care and development
Diognosis, signs and symtoms of Pregnancy
b) Physical and psychological care of the mother
c) Stages of prenatal growth and Development.

d) Post natal care of mother
e) Care of ncw born baby.

E. Breast feeding and bottle feeding.

1) Advantages and dis-advantages of each
2) Weaning.

F. Child Psychology :
Dc;ﬁnitiou, Meaning and écbpe.
LAW
PAPER I
I. CONSTITUTIONAL LAW OF INDIA :

“1: Nature of the Indxan consmuuon : The distinctive features its - federal
character. ' L

2. Foundational Rights : Directive Piinciples and their relationship with
Fundamental Rights ; Fundamental Duties.
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1.
12.
13.
14.

15.
16.
17.
18.
19.
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Right to Freedom of Spcech and Expression
Right to Life and Personal Liberty.
Religions, Cultural and Educational Rights.

Constitutional position of the President and relationship with Council
of Ministers.

Governor and his powers.
A

Supreme Court 'md ll»;,h Courts, ,thcxr powcr and Junsdlctxon

Union Public %rwce Comm;ssmn and Shte Pubhc Service Commission :
their powers and: Functlom A s

Principles of Natural Justlcc » -
Distribution of Leglslauve po“ers bctween the Union and the States
Delegated legislation : its « onsututmnahty,Judxcml and lcg|slauvc controls.
Administrative and Financial Relations between the Union and the Statc
Trade Commerce and Intercourse in India.

Emergency provisions.

Cohstitutiunal safcguards 1o Civil Scrvants.

Parliamentary previlages and immunities.

Amendment of the _Constitutioﬁ.

II. INTERNATIONAL LAW.

1.
2.

»ow

N

Nature of International Law,’ e "~§5

Source : l’reaty Custom, General Pr1nc1ples of Law recognised by
civilized nations, subsidiary means for the determination of law Resolu-
tion of International organs and regulations of Specxallzed Agencxes
Delationship between lntcrnatlanal L-a\_v and Mumcxp-al Law.

State Recognition and State Succession.

Territory of State : modes of acquisition, boundaries, International Ri-
vers.
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€. Sea : Inland Waters, Territorial Sea, Contiguons Zone, Copti_ncptal
Shelf, Exclusive Economic Zone and ocean beyond national jurisdiction.

7. Air-space and aerial navigation.
8.  Outer-Space : Exploration and use of Outer space.

e

Individuals, nationality, Statelesness : Human Rights and procedures
available, for their enforcement, Co T :

10.  Jurisdiction ol State : bascs of jurisdiction, immunity from jurisdiction.
1. ELxtradiction and Asylun.
12, Diplomatic Missions and Consular Posts.

13. Treaties : Formation, application and termination.

I4. State responsibility. |

15, United Nations : its:principal organs, powers and functions. .
16, Peacelul settlement of disputes. o :

17.  Lawful recource to force ; ageression, self-defence, intervention.

18, Legulity of the use of nuclear weapons : ban on (esting of nuclear wea-
pons ; Nuclear Non-Proliferation Treaty, ‘

PAPLR 11
. LAW OF CRIMES AND TORTS -
LAW OF CRIMIES

I. Concept of Crimes ; actus reu$‘means rea in statutory offences, punishments,
mandatory sentences, preparation and attempt.

20 Indian Penal Code

a) Application of the Code

b) General exceptions

¢) Joint and constructive lability

d) Abctiment.

c) Criminal conspiracy

) Oflences against the State S
g) Ollences against Public tranquility R
) Oflences by or relating to public servants.

1) Offences against human body
© )Y Ofenges against property S

<i..k)  Oflences relating to marriage ;. Cruelty by husband or his rel tives to
wite.t o . '
) Defamation. o o
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3.
4.
5.

I

o
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Protection of Civil Rights Act, 1955
Dowry Prohibition Act, 1961

Prevention of FFood Adulteration Act, J954
LAWS OF TORTS

Niture of tortious liabiiity

Liability based upon fault and strict liability DU s
Statutory liability . T
Vicarious liability ‘ ' o
Joint Tort-feasors

Remedies

Negligence

. Occupier’s liability and liability in respect of structures

9. Detinue and umvcrsnon

10.  Defamation

11. Nuisaace

12. Conspiracy

13, False imprisonment and malicious prosccution:

LAW OF CONTRACTS AND MERCHANTILLE LAW.

Formation of contract

[Factors vitiating consent

Void, voidable, illegil and uvaenforceable agreements
Performance of contracts :
Dissolution of contractual obligations frustration of contracts’
Quasi-Contracts

Remedies for breach of contract

Sale of goods and hire purchase

Y. Agency

10. Formation and dissolution of Partneiship

11, Negotiable Instruments

12, The Banker-Customer relationsiip ™

3. Government cohtrol over private Lonp.mus

14. The Monopolies and Restrictive Trade }’mctxccs /\ct 1969 ..
15. The (,Onsumcr Prot.ction Act, 1986. e

e b Calad biw

MIZO ELECTIVE PAPLER - |

Mizo Elective Paper 1 Part A Poetry carries 60 marks. This will’ be a brief
introduction to.the critical study of Mlizo po‘.try from l’owrmsh periad 10
the present day. .

The second® part of this pancr will be part B-Drama and carries 40 marks.
There are two dramas one oi’ which is Mizo origin and the other one is triuns-
lation. This ‘part of the paper requires the students to learn  characteristics
of drama wwlh smcnl reference to the two dmnn;
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The second paper namely, A-Prose and B-Fiction - will be crmcal study of
Prose and TFiction of Mizo origin. .

MIZO LLECTIVE PAPER-I

PAPER -1 100 marks

A - Poctry 60 marks

B - Drama 40 marks

POETRY

{(a) Kum 1900 hmalam hlate

1) Salulam Zai ' ’ o - chang 5
2) Chawngchen Zai : ~ chang 5
3) Chai hla , - chang 5
4) Laltheri Zai . - - chang §
5) Saikuti Zui ‘ \ . - chang §
6) Hrangchhawni Zai ' - chang 5
7) Awithangpa Zai - chang 5

(b) Kum [900-1920 chhung hlate

1) Tlangthim chhak lam ket ka en ang - Zosapihluia (D.E. Jones)
2) Thlalera ka vahvaih chhung hian ~ Liangkhaia
3) Ka lungchhia hifman pek kha hriain - Zosapthara (E.Rowlands)

(¢} Kum 1920-1940 chhung hlate

1) Pralral ka ngai . ~=chang 5

2) Lei Lal puan ropui - C.Z. luala

3) Tlang a dang lung a leng - Saihnuna
(d) Kum 1940-1965 chhung hlate

1) Ramthar Zai ‘ - chang $

!

2) Chunnu lungmawl!, ka di parte (Kaihlek hla)

~3) Hmangaihna ~ Vankhama
4) Lengdun ila - Lalzuithanga
5) Vanhnuai khuavel sakhming chhiarin - Rokunga
(¢) Kum 1965 hnulam hiate
1) Kan hun tawng-zmgah ~ Suakliana
2) Ka pianna zawlkha\\pux - Rokunga
3) Ramngaih hla ‘ I ~ F.Rokima

4) Tho la, ding ta che o ’ ~ V.Thangzama
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B. DRAMA/LEMCHAN
[y Liandova te Unau N R Laltlnngfald Sailo
- 2. Doctor Faustus »

- Umslophcr M(trlowe

TEXT BOOK : | o
1) Rimawi Pdm (Compiled & edited by Lllthalu,fald Sulo 101 LIBLB)

2y Doctor Laustus — Lettu — C. Laltlankima
3) Liandova te Unau - Lalthangfala Sailo.

MI1ZO ELECTIVE PAPER 11

PAPLER H 100 marks
A = Prose o 00 . marks
B - Fiction 40 marks

A PROSE/THU

)y Thiirtu * = Kaphleja
2) Zofaten kawng kan bove - Zikpuii Pa
3) Harsatna -~ J.Malsawma
4) Rihdil leh Mizoram - Siamkima Khawlhring
5) Huaisen - = Darchhawna
6) Khuailui ral ' ~ Lalzuia Colncy
7) Mizo tlawmngaihna a sir lchldm -~ Sangzuala Pa

B. FICTIONSTHAWNTHU PHUAH
1) Sialton Official ) - C.Thuamluaia
2) Phira leh Ngurthanpari — Lalzuithanga
3) Pangpar Bawm (Lchhn) ~ Rokhuma Rev.

MATHEMATICS
'PAPER : I
Any five qucsuons may be attempt out of 12 questlom to be scl in the paper.
LINEAR ALGEBRA |

" Vector space, bases, dimension of a ﬁmtely generated space,, Linear transforma-

tions, Rank and nulity of lmedr transformanon Cayley Hamxlton theorem, Elgen—g .
values and Ligenvectors. : :

'Mamx of a linear transformation. Rov'g'and.x ?ﬁCo{h-i.m'ﬁ “"r.gducliqn.‘ Echelon form.
Equivalence, Congruence and similanty. " Reduction: to ecanomical forms.
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Orthogonal. symunetrical, skew-synunctiical, vaitary, Bormitian and  skew-ticrmi-
tian matrices-their - cigen-values, orthoponal el enitary reduction of guadratic
and Hermitian forms. Postitve definite quadratic tovms,  Stinultancous reduction.

I calnwmbers, limits, continuity, differentiability. NMean-value  theorem, Tajlor’s
theorem, indeterminate forms, maxin 10 and ‘Imm\ Curve Tracing.

1

Asymptlotes.
Functions of several variable, partial devivatives, maxinr and minima Jacobian,
Definite and iudelinite integrais,  Double and triple inteprals (techniques only )
Application to Beta and Gamma Functions. .

Arcas, Volumes, centre of gravity,

Analytic Geometry of two and three dimensions. First and -ccond degree  cqua-
tions in two dimensions ‘in cartesian and o pollar coordinates. Plaas, sphere
paraboloid, Ulipsoid, hyperboloid of on: awl two sheets and their clementary
propertics. Curves in space, curvature and corsion,  Frenols formulae.

Differential Equations. :

Order and Degree of different equation; diiferential cquntioix of first order and
first degree. Variables  separate. Homogensous,  Linecar and  exact differential
cquations.  Differential  equations with constani co- dh\,l"nt The complementary
function and the particular intergral of —

'

ax. ax, ax, m, ax, Bx, ax, 13x
€, cos, sin, X, c, cos, ¢, sin
vector, Tensor, Statics Dynumi s and Hydrostatics. -

() Vectm Analysis — Vector Algebra, Defler: *ntlatmn of vector function of a
scalar variable, Gradient, , divergence and curl in cartesiom, cylindsical and
spherical coordinates and {heir physical interpretation, Higher order  derivatives.
Vector identities 'md Vector identities and Vector equations, Gauss and Strokes
Theorems.

(i) Tensor Analysis — Definition of a Tensor, Trausformation of co-ordi-
nates, contravariant and covariant tensors. Addition and multiplication of tensors,
(,ontraulon of tensors. lnner product, fundamental tensor christeffel symbols
_covanant dlﬂcremml curl and divemence in {ensor notation.

(i) Statxcs—Eqmllbrmm of a system of paiticles; work and potential energy,
Friction, Common Catenary, Principle of Virtual wor\ Stability of equihibrium.
Fquilibrinm of forces in threc dimensions.
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Orthogonal. symmetrical, skew-symmetrical, unitary, Herinitian and  skew-tiermi-
tian matrices-their eigen-values, orthogo:al  =n.d unitary reduction of quadratic
and Ilermitian forms. Positive dcfinite quadratic forms.  Simultancous reduction.

Calculas.

Realnumters, limits, continuity, diffeientiability. dean-value theorem, Tajlor’s
theorem, indeterminate forims, maxiiza and Minima. Curve Tracing.

it

- Asymptotes.

Functions of several variable, partial derivatives, maxinm and minima lacobian,
Definite and iodefinite integrais, Double and triple integrals (techniques only )
Application to Beta and Ganura Functions. _ :

- Areas, Volumes, cenire of gravity.

Analytic Geometry of two and three dimensious. First and -econd dogree equa-
tions in two dimensions in cart:sian anldpollar coordinates. Plaue, sphere
paraboloid, Ellipsoid, hyperboloid of on: and two sheets and their clementary
properties. Curves in space, curvature and corsion, Frenot’s formulae.

Differential Equations.

Order and Degree of different equation; differential eqmation of first order and
first degree.  Variables separate.  lomogenonus, Lincar and  exact difterential
equations. Differential equations with constant co-efficient. The compleientary
function and the particular intergral of - :

ax. ax, ax, m, ax, Bx, ax, Bx
e, cos, sin, X, e, cos, e, ©osin

vector, Tensor, Statics Dynami.s and Hydrostatics.

(i) Vector Analysis — Vector Algebra, Defferzntiation of vector function of a
scalor variable, Gradient, divergence and curl in cartesiom, cylindsical and
spherical coordinates and their physical interpretation, Higher order derivatives.
Vector identities and Vector identities and Veclor equations, Gauss and Strokes
Theorems.

(it) Tensor Analysis - Definition of -a Tensor, Trausfermation ol co-ordi-
nates, contraveriant and covariant tensors. Addition and maltiplication of tensors,
contraction of tensors. Inner product,. fundamental tensor christoffel symbols
covariant differential curl and divenence in tensor notation.

(i) Statics-Equilibrium of a system of pauticles; work and potentin} energy,
Friction, Common Catenary, Principle of Virtunl work. Stebility of equilibrium.
Equilibrium of forces in threc  dimensions.
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(iv) Dynamics - Degrez of freedom and constrgu'nts. Rectili_neavr motion,

u];"lpl, harmonic motion. ‘\{o ion in a plan:.  Prohecttiles, Constrained motion.

Jork and encrgy. Motion under impalsive forces. K"pler’s laws;  Orbits under
ceatinl forces motion of varying mass. Motion under resistance.

) H\drr,x5'd"i(,s - Pressure of heavy fluide, Equilibrium  of fluids under
given systems of rorcw Centre of Pressure. Thrust of curved surfaces. Equili-
brinm of floating todies. Stability of cquilibrium and Pressure of gases, problems
relating to atmosphem ,

PAPLED - 11

This puper will be in two szctions.  Each' section will contain eight  questions.
Candidztes vill have to answer any five questions.

SECTION A,
Algebra, Reel Analysis, Complex Analyss, Partial Differential equations. -
SECTION B.

Mechanics, Hydrodynamics, Numerical Analysis, Statistics including probability
operation Research. _

ALGEBRA

Groups, sub-groups, rorinal sub-groups, homomorphism, of groups. quuucnt
aroups.  Basic isemorphism. Slow  theorems, Permutation  Groups, Cayley’s
thercoren: Rings and tdeals, Principal Idezl domains, unique factorizations and
Euclidean domains,  Field Extentions, Finite fields.

REAL ANALYSIS

 Metric spaces, - their toyolegy with special reference to scquence in a metric
space, Cauchy  sequence, Completensss,  Completion,  Continuous functions.
Un!fnnm :

P’%’Orertieg of continuous functions an Compact sets.  Riemann Steilities Integral,
Imiproper mtegrals and their- conditions of existence.  Differentiation. of functions
of ceveral variables.  [Implicit function theorem, maxima and minima, Absolute
and conditional Convergence of serics of real and Cemplex terms, Re—arranae
;‘,mcm of series, Un iform conv 2rgence, mfinite products, Continuity, dtﬂerent'dblhty
“and int ("ldbllll) for series, 11umpk intzgrals.

CORIPLEX ANATYSIS

Analytic functions, Cauchy’s tlicorere, Cauchy’s integral formula, power series,
Tailer’s scries, Hﬂu'm'fl , Caurhy's ‘Residue theorem and Contour integration.
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- PARTIAL DIFFERENTIAL EQUATIONS
Formation of partial defferential equations, Types of integrals of partial differen-

tial equations of first order, Charbits method, partial differential equation with
constant, co-efficients.

MECHANICS

Generalised Coordinates, Constraints - bolonomic and non-holonomic  systems.

D’ Alembert’s principle and Languages’ equations. Moment of Inertia, Motion
of rigid bodies in two dimension. R

HYDRODYNAMICS

Lquation of continuity, momentum and energy. Inviscid Flow Theory = Two
dimensional motion, Streaming motion, Sources and Sinks.

NUME ICAL ANALYSIS

Transcendental and Polynomial Equations, Methods of tabulation, bisection requ-
lataisi, secants and Newton-Rapnson and order of its convergence.

INTERPOLATION AND NUMERICAL DIFFERENTIATION :-

Polynomialinterpolation with equal or unequal step size. Spline interpolation
Cubic Splins. Numerical differentiation formulae with error terms.

NUMERICAL INTEGRATION :- Problems of approximate quadrative,' 'quadra-
ture formulae with equispaced arguments, coussion quadrature Crnvergence.

ORDINARY DIFFERENTIAL EQUATIONS :- Fular’s method, multisteppredic-

tore Corrector method—Adam’s and Milne’s method, convergence and stability,
Runge Kutta Method’s. Probability and statistics. -

1. . Statistical methods :~ Concept of statistical population and random sample,
Collection and presentation of data. Measure of location and presentation of
data/Moment ard shephard’s corrections. ‘ '

Comulants Mecasures of Skewness and Kurtosis

Curve fjtting by least squares Regression, correlation and correlation ratio, .Rank
correlation. Partial correlation Co-efficient and Multiple correlation co-efficient.

2. Probability :- Discrete sample space, Events, their union and inter-section etc.
Probability Classical relative frequency and axiomatic approaches, Probability in
continum, probability space, Conditional probability and independence. Basic
laws of Probability, Probability of combination of events, Bayes, theorem, Ran-
don variable Probability function, Probability density function. Distribution func-
tion. Mathematical expectation. Marginal and conditional expectation.
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3. Probability distributions - Binoemial, Poisson, Normal, a, a. Beta, Ca'.:chlz,
Multinomial, Hypergeometric, Nepative Binomial, Chebychev’s !c.-nm_az (\\’ca_ )
law of large numbers, Central limit theorem for independent and identical varic-
ties. -Standard errors, Sampling distribution of LF and Chi-square and their uses
in tests of significance. Large sample, tests for mean and proportion,

OPERATIONAL RESEARCH

Matherfiatical Programming :— Definition and some elementary propertics of
convex sets, simplex methods, degeneracy, quility and sensitivity analysis, rectan-
gular games and their solutions, Transportation and assignment problems, ; Kuha
Tucker condition for non. linear programming. Bell Manis optimality principle
and some elementary applications of dynamic programming.

Theory of Queues :— Analysis of steady statz and transtient solutions for queu-
eing system with Poisson arrivals and exponential s:rvice time. :

Deterministic replacement models, Sequencing probloms with two machines, n jobs
3 machines, n jobs (Special case) and n machines 2 jobs.

POLITICAL SCIENCE AND INTERNATIONAL RELATIONS
PAPER | '
SECTION A

POLITICAL THEORY

I Main features of ancient Indisn Political thought ; Manu and Kautilya ; An-
cient Greek thought, Plato, Aristotle ; General chayagterlstlcs of European Me-
diaval political thought. St. Thomas Aquinas, Marsigli> of Padua ; Machavelli ;
Mohbes, Locke, Montesquicu, Rousseau, Bentham, J. S. Mill, T. H. Green, Hegel,
Marx, Lenin, and Mao-tse-Tuyng.

2. Nature and scopc of Political Science : Growth of political Science as a dis-
cipline Traditional vs. contemporary approaches ; Behaviourism and post beha-
vioural developments ; Systems theory and other recent approaches ‘to rolitical
analysis, Marxist approach to political analysis.

3. The emergence and nature of the modern State :  Sovereignty ;  Mouistic and
Pluralistic analysis of Sovereignty : Power Authority and Legitimacy.

4. Political obligation : Resistance and Revolution ; Rights, Liberty, Equility,
Justice. _ kR i

‘N

Theory of Democracy. S ' - ‘

6. Liberalism, Evolutionary Socialism (Democratic and Fabin): Marxian Socialism ;
‘Fascism. =~ o . K
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SECTION B :
‘(,}OV!“',RN‘.\»”{Ni' AND POU'TICS WITH SPECIAL REFERENCE TO INDIA

I.  Approaches 1o the study of Cnmp:mnve Politics :  Traditional Structural
Functional approach.

2. Political Institution : The Legislature, Executive and Judicia'ry':

Parties and Pressure-Groups: Theories of Party Systﬂm Lenin, Micheis and Duver-
ger; I‘]ectom! System; Burcaucracy Weber’s view and modern critiques of Weter.

3. Political Piocess: Political Socialization, modernisation and Communication
the nature nf ithe non western political process; A general study of the constitu-
tional and political prcblems affecting Afro- Asian Socicties.

4. _Indian Politicul  System : (a) The Roots; Colonialism and nationalism in
India; A general ctudy of modern Indian social and  political thought;
Raja Rmmwohan Roy, Dadabhbai Naurejy, Gakhale, Tilak, Sri Aurobin‘o, lgbdl
Junnha, Gandhi, D.R, /\mbedl\'lr, M.N.Roy and Nehru.

(b) The sructure: Indian coustitution. Fundamental Rights and Directive
Principles; Union Government; Parliament; Cabinet, Supreme Court and
Judicial Review, Indian chcrahsm Centre State relatlons State CovemmPnt
Role of the Gmemor Panchayati Raj.

(¢} The .uncllomng - C'ass and Caste in Indian Politics, polmce of re-
gionalisra, linguism and communalism, Problems of seculanzatlon of the policy ,
and national integration Political, clites, the changing compositon; Political
Pall]\.\ and peolitical participation; Planning and Developmen'al Administra-
Hens Socie cconoiic changes and its impaction Indian democracy.

PAPER 11
FART
I. The nature and functioning of the Sovereignation state system.

2. Concepts ol Intcrnational Politics; Power, National interest; Balance of Power,
“Power Vecuum™

3. Theuries of International Politics; The Realist theory; Systems theory Deci-
sion making- ‘

4, Dcles n.m'lmq of forcign policy : Naional Interest; Idcology; Elements of
National Power (mdummz nature of domestic socio- pohtncal institution).

5. Foreign  Policy Choices- Impmahsm Balance of Power; Allegiances; Isola-
tionalismi; Nationalistic; Universalistism; (Pax Britannica; Pax Amsricana Pax
Sovietica): The “Middle Kingdom” complex of China; "Non- alignment.

\
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6. The Cold War : Origin, evaluation and its impact on internziional relations:
Defence and #ts impact; a new Cold War ?

7. ron-alignment @ Meaning, Bases (Nutional and inteinationaly the non-aligned
Movement and its role in international relations.

8. De-colonization and expansion of the international comuunity; Neo-colonin-
iism and racialism  their impact on internationul relations - Asian-African
resurgeice.

' ’ . . ' \ . . ) . : .
9. The present International economic order Aid, trade and economic develop-
ment; the strugele for the New International Economic Order; Scverzignty over
natural resources; the crist 1n energy resources., .
10. The Role und International law in laternational relations; The international
court of justice. ‘

11. Orjgin and Development of International, Oxjganization's . The United 'Nations
and Specialized Agencies; their roles in international relations,
12, Regioinl Organisation : QAS, OAU, the Arab Leaque, the ASEAN, the FEC
theiv role in international relations. : :
13. Arms race dissimament and arms control; Convewsional and nucléar apms
the Arnis Trade; its impact on Third world role in internaticnal relations.

9 S .
14 Diplomatic theory and practice.

I5. fxierral intervention : ideological; wpolitical and cconouiic, “Culture impe-
talism” Covert intervontion by the major powers,
PART I

I The uses and n.s-uses of nuclear energy; the impact of nuclear weapons in
mmternaticnal relaticns; the Partial Test-ban Treaty; the Nucjear Non-Proliferations.

2. 'The problems and prospects of the Indian Ocean being mide a peace zone,
3. The conflict situafion in West Asia.
4. Conflict and co-operation in South Asia.

5. The (Post Wur) foreign policies of the major powers; United States, Soviet
Union, China. '

6. The Third ‘World in international relations : the North-South. “Dialogue in
the United Nations and Outside. ‘

7. “the India’s foregn policy and relations; India and the Super Powers; India
and its nuighbour; India aund  South-east-Asia; Indian and  African problems;
India’s economic diplomucy, India and the question of nuclear weapons.
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PHIT.OSOPHY
PAPER 1 :

Mectaphysics and Epistemology.

Candidates will be expected to be famiiar with theories and typss of Epic-
stemology and  Metaphysics-Indi n and Western-with special reference to the
following : : '

(1) Western-Idealism, Realism, Absolutism. Empiricism, Rationalism,
. - Logical ‘I’ Positivism, Analysis; Phenomenology; Existentialism; and
Pragmatism.

(b) Indian-Paramans and Paramanys Theories - of truth and error;
Philosophy of Language of meaning; Theories of reality with refe-
rence to nmm system (Orthodox 'md Heterodox) of Philosophy.

PAPER I

Socio-Politic.! Philosophy and Philosophy of Religion.
1. Nature of Philosonhy; its relation to life, thougat and cultur,

2. The following topics with special refcrence to the Indian context inclu-

ding Indian Constitution :—
Political ldeologies :  Democracy, Socialism.
Fascism, Theocracy,’Communism and Sarvodaya.

Mecthods of DPolitical Action: Constitutionalism, Revolution. Terrorism and
Satyagraha.

3. Traditional, change and Modernity with reference to Indian Social
Institutions.

4. Philosophy of Religious language and meaning.

5. Nature and <¢0pc of Philosophy of religion. Philosophy of Religion,
with special reference to Buddhlsm, Jalmsm, Hinduism, Islam, Christianity
aud Sikhism.

(a) Theology and Philosophy of Religion.

(b) Foundation of religious belief Reason Revealation Faith and
Mysticism.

(©) God, Immorality of soul, Liberation and Problem and Evil and Sin.

(d) IEquality: Unity and Universality of Religious; Religions toleraace;
Conversion Secularism. '

6. Moksha-Paths ing toe Moksha.
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PLHYSICS
PAPEL

PECHANICS, THER AL PHY IO AT

b WAVES A GSCHLL /\HONS
I. WMECHAICS
Cw,s‘m*v:\tion Lawvs  Coll'siom impact 0

Lneter, Seaiicring cross-Section,
contre ol s and '

lib sys ms  with tmnslorm iinn of paysical quantities.
hutxmfﬁfu Sl arine Motiorr of 1 rock -t uader constant force, ficld. Rotating
ramngs of reference, Coriolis force. Motion 7 rigid bodics Anyular momentum,
Torgue and irocession ol a Lo, L,_yn)s' ayxo oatrad forezs Motion under 1nverse
squs re davy, K-;‘ni"r’s faws.  Niotion ot Sat: lw (mt vding geostationary). Galilean
RC’M'WB Specia! Theory of z\elmvm Michel-on- ,.lo.lc\' Experiment, Lorrents
Trunsformations addition theo w‘m of vdn'mu 5. Yariacon of ymass witi Velocity.

Ass-energy ‘("”lekhLl': luid dynaaics, sm.'xmnnf*\ turbulence, Bernoull’s Equa-
on withi simpie applications. B a

2. THERMAL PiiYsICs :

Laws of  Themadynaniics. fn rophy,  Caenot’s cycle. Isotherma! and  adiabatic
Changes. Thaumadvnanics Poie, ltlllw, Mxewvell's reiations the Ciawsius-Clapeyron
cquation, reversich. celly Joude Kelvin elfoet, Stefen Boitzmann Loy, Kinetie Theory
of Gases.  nMaxwell's  Uistiinution  Law of Veloelties, Equipartition ol encrgy,
Spec fic ncut of gases mean Free Path.Browaiin Motion. 20k Body radiation
spc:cif_ic heat of solides-Errvein ¢ Debye  weories, Wein’s Loy Planck’s  Law,
solir Coustaunt. Tocomad o 2ation and  Steiler spectra. Production of  Law,

temparainies Usmq adiaotic de.naenatization and dilution refrigeration, concept of
negabive teinpelaiure.

3. WAVES ARND OSCILI ,/‘l",‘\l‘) :

Vscilbations; Stapte hamuonis aindion, :;t;\tic)n:;‘!y :m«l travelling waves, PDamped
tetrsonic motica,  Forced O binnon 2 Mesonaecs SVave  cquation, Harmonie
solutions, Plane a d Sporica!l waves,  sucere u.t-u) oi wives. Pnase and Group
velocitivs, Beaws: Huyaents prine e, bnsterferencs, O fracton Fresuel & Fraunhofer
Dillraction Ly streig .t cdps, sinzle qnd siulunle slits. Resolvin @ power of grating -
and Opteal bistrunients  Duy,aeh, Criterion, Polarizadon, Production and Detec-
tion oi polarized lignt (hnear, circular, and el Liu.l‘ Lesei sources (Helium-Neon,
Ruby and seinicondusctor  diode), Conccps of spatial und  temporal  coherence.
‘Diflraction as a Fourler  Transtormotion., h_>sn | and fFraunholer diifractio 2 by

rectangular and cir.ular spertures, Holo-graphy; theory and applications.
PAVER }I

ELECIRICITY & MAGAET el viCDEFT PHYSICS AND ELEC 11{()1\1 CS
I, BLRECTRICITY & MAGiINL (ISHIE

Coulonib’s taw Electric  [ield, Gaase's Law, Electric—potential, Poison and iap-
lace equaiions for a homogencouas dicicortiz, wacharged conducting spaoere in a
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uniform ficld, Point charge and infinite conducting Plane. Magnctic shell. IMag-
netic induction and field strength. Blot-Savart law and application. Llectro-mag-
netic induction, Faraday’s and Lenz’s laws, Self and mutual inductances. Alter-
nating currents. LCR. “circuits, series and parallel resonance circuits, quality lac-
tor, Kirchofl” laws with applications, Marwell’s equations and electromagnetic
waves. Transverse nature of electromganetic waves. Pointing vector. Magnetic ficld
in matter-dia, para, ferro, antiferro and ferri magnetism (qualitative approach
only.) : -

2. MODERN PHYSICS :

Bohl’s theory of hydrogen atom. Electron spin. Optical and X-Ray Spectra, Stern-
Gerlach experiment and spatial quantization—Vector model ol the atom, spectr’z}l
terms, fine structure of spectral lines. J-Jiand L-S coupling, Zeeman effect, Pauli’s
exclusion principle, spectral terms of two equivalent and non-equivalent electrons.
Gross and fine structure of electronic band Spectra. Raman effect. Photoelectric
effect. Comp'on effect. Debrogile waves, Wave-Particle quality and uncertainty
principle. Schrodinger wave equation with ap»lication to (i) particle in a box, (i)
motion across a step potential One dismensional harmonicoscillator, Eig:n values
and Eigen functions. Urcertainty Principle Radioactivity. Alpha, beta and gamma
radiations. Elementary theory of the alpha decay. Nuclear binding encrgy. Mass
spectroscopy. Semi empirical mass tormula. Nuclear fission and fussion. Reaction
pnysics tlementary particles and th:ir classification. Strong and weak Electromag-

netic interactions. Particle accelerator; cycotron, Lenior accelerators, Llementary
ideas of Super-conductivity,

3. ELECTRONICS :

Band theory of solides~conductors, insulators and semiconductors, Intrinsic and

ex-intrinsic  semiconductors. P~-N junction, Thermistor zenner diodes reverse and
forward biased ~N Junction solar cell. '

Use of diodes und transistors for r:ctification, amplification oscillation, modula-
tion and detection of r.f. waves. Transistor receivers, Televisibn, Logic Cates.
PSYCHOLOGY

YAPER . AR '
PAPER 1 FOUNDATION ON PSYCHOLOGY

1. THE SCOPE OF PSYCHOLOGY:
Place of Psychology in the family of social and behavioural Sciences.
2. Mcthods of psychology .
Methodological problems of psychology.  General design ol psychological re-

scarch. “Types of psychologial rescarch,  The characteristic of psychological
mcasurement.
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‘The nature, origin and development of human behaviour :

Heredity and environment. . Cultural factors and behaviour.

‘ The _process of
socialisation.  Concept of National Character.

Cognitive Processes :

Perception, Theories of perc:ption. Perception orginisati .
perceptual defence. Transactional approach to perception.

personality, Figural alter-effect, Perception styles.
Vigilance.

Person-perception,
Perception and
Perceptual abnormalities,

Learning :

Cognitive, Operant and Clasical conditioning approaches. [.carning phenomena,
Extinction.  Desormination and generalisation. Discrimination learning. Pro-
bability learning, Programmed learning.

!

R'cmcmbc ring .

Theories of remembering. Short-term msmory. Long-term memory. Measure-
ment ol memory, Forgetting Reminiscence.

Thinking

Problem solving concept formation. Strategies of ¢oyncept formation. Infor-

mation processing.  Creative thinking. * Convergent and Divergent thinking.
Development of thinking of children theories.

Intelligence :

Nature of intelligence. Theories of intelligence. Measurcment of intelligence.

Measurement of creatavity. \piitude Measurement of aptitudes. The concept
of' social intelligence. S

Motivation :

Characteristic of motivated bshaviour. Approaches to motivation. Psycho-
analitic theory. Diive Theory ; Need hierarchy theory. Vector valence ap-
proach. Concept of level of aspiration.  Measurement of motivation. The
apathetic and the alienated individual. Incentives,

Personality :

The concept of personality.  Trait and type approaches.  Factorial and di-
mensional approaches, Theories of personality :  Freud, Allport, Murray,
Cattell. Social learning theorics and Field Theory. The Indian approach to
personality ; the concept of Gunas. Measurement of personality ; Questio-

-nmares 5 Ratimg Scales ;  Psychometric Tests ; Protective Tests ;  Observation
-method.



63 T Ex—?&[@'o

11, Languuace and Ces 'mlll"ltdtl('il
*1 .

Psyvehological basis of v guage. Theeorios of funguige Developiacnt.  Skinnei

Toand Chomsiye Noweverbal ¢ 0 meincation: dody language. Efcetive gonr-
munication  Source and recenver cicractedsistics.  Persuasive communications
i2. Attitudes and Values

Structurs of dititude. rorm-t = of Atiitales.  Tecoros of attituds. Attitudes
reeasurement Ty pcs of aitiede scatier Theorios of  siditude chonge value:
Caypes of values. wlotivaiiond proporties of  values. Mceasurcniznt  of - values,

13. Recent 'troads

Psychelogy and -the Corpuier ' Crocrnetic niod:d of behaviour.  Suwlition
studws in psychology. Stuuy of <oncjousness. Auvmd states of conscious-
ness : Sleep, dreara meditation .ad avpletic trance : drug i fuced changes.
S£11sory deprivation. Human jrobiems 11 aviation and spare fliht.

14. Models of man. The Mechanical “juan. The Crzavic Man. The Organisa-
tional man. The Humanistic Man. Lupiications of the different roders for
behuviour changes. An integrated n.odel.

¥

PAPER 11
ESYCHOLOWY @ ISSUES aiiD AFPLICATIONS.

1. Individual diicicnces. ' ¥

Measurement of individual dificrences. Type of prychelogical tests. Cons-
Ctruction ol psychojozical tosts.  Lhar.ctoristic of ¢ good psjv.u ihgical tests.
Limitations o1 psychological tests.

[ ]

Psychologicat Disordes..

Classificaticns oy Disordors and nz“oioyc;w syste-as. WNeorotic, Psychotic
and psychopiivsiclogic disordors

5, L Shepit e persenali oo The vies of psy-
chologreal uisorders.  The prosiims o anxeely, depression and s.eess,

3. Therapeuiic Approccis.

Psychodynzu:;ic up;,’m:z:h: Sowsvicui taeraps . Ciicaw-conered therapy. Cog-
nitive thexup;-. Caoup twrapy. .
4. Agpplications of psychoiegy to Urgani-ational industrici problens.

J?craonncl :».».:ECFL,".;»H Tratette, ol Sloativevon. Uhsories of work  i..otiva-
gott,  Juo desigulng.  Leadsesup weaiuag, Par.ispatory manageticit.
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5., Small Groups.

'The conc\pt of small group. Properties of groups, Groups at work, Theo-.
ries of ‘group behaviour, Measurement of group behaviour, Interaction pro-
cess analysis. Inter-personal relations. :

6. Social change.

Characteristics of social change. Psychological basis of change. Steps in the
change process. Resistance to change. Factors contributing to resistance,
.Planmng of change. The concept of change proneness.

7. Psychology and the Learning process.

. The Learner. School as an agent of socialisation. Problems relating to
“adolescents learning situations. Gifted “and retarded-children and problems
related to their training. '

8. Disadvantage Groups.

Types : Social, cultural and economic, psychologlcal consequences of disad-
vantages. Concept of deprivation. Educating the disadvantaged groups.
problems of motivating the disadvantaged groups.

9. Psychology and the problems of social integration. The problem of  ethaic
of prejudice. Nature and prejudice.  Manifestation of prejudice.  Develop-
ment of prejudice. Measurement of prejudice. Amedioration of prejudxce ‘
Prejudice and personality. Step to achieve social integration.

10. Psychology and Economic Development. The nature of achievement moti-
vation. Motivating people  for achicvement. Promotion of intre-prencurship.
The Enlneprcmurshlp Syndrome. Technological change and its impact on

"~ human behaviour.

11. Management of Information and Communication, psychological factors in
Information Managenient. Information overload.  Psychological basis of
effcctive  Communication- Mass Media  and their role in Social change.
Impact cf Television. Psychological basis of effective advertising.

12. Problems of Contemporary Society. Stress, Management Stress. Alcoholism
and Drug Addiction. The Socially Deviant. Juvenile delmqucncy Crxme
Rehabmtanrn of the deviant. The problem of. the aged.

PUBLIC ADMINISTRATION
PAPER 1 :

ADMINISTRATIVE THEORY

1. Basic Premises

Meaning, scope and Significance of Public Administration; Private and Public
Administration, its role in Developed and Develping societics; ccology of Adminis-
tration, Social, Economic, Cultural,” Political and leeal ; Evolution of
Public Administration as art and a Science; New Public Administration.
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2. Theories of Orgamisation ~ Scientific. management (Taylor and his Associates)
The Burcaucra theory of Organisation (Weber); Classical Theory of Organisations
(Henri Fayol, Luther Gulic and others); The Hoiman Relations Theory of Orga-
nisations (Elton Mayo and his colleagues) Behavioural Approach.” Systems
Approach, Organisational Lffectiveness. - . - ,

3. Principles of Organization - Hierarchy, Unity of Command, Authdrity and
Responsibility, Co-ordination, Span of Control, Supervision, Centralization. and
Decentralization, Delegation.

4. Administrative Beliavior — Decision nuiking with Special Reference to the
‘contribution of Herbert Simon, Theories of Leadership; Communication; Morale;
Motivation (Maslow and Herzberg). I ' » :

5. Structure of Organisation — Chiel .I_Sxeicum‘c, _Types of Chief Executive and
their function; Linc, Staff and Auxiliary agencies; Department; Corporations,
Companies, Boards and Commissions. Headquarters and field relationship.

6. Personnel Administration ~ Burcaucracy and Civil Servic:s; Position Classifi-
cation; Recruitment; Training; Career Development; Performance Appraisal;
Promotion; Pay and Service Condition; Retirement Benefits: Discipline ; ‘Employer—
Employce Relations, Integrity in Administrution, Generalists and Specialists Neu-
trality and Aronymity. .

7. Financial Administration - Coucept of Budget, Preparation and Execution of
.the Budget; Perfermance Budget; Legislative Control; Accounts and Audit.

8.. Accountability and Control — The concepts of Accountability and ~ Control;
Legislative, Executive und- Judicial Control over Administration, Citizen and
Administration.

9. Administrative Reforms - O & M Work Study; Work Measutement; Admi-
nistrative Reforms; Processes as and Obstacles. ‘ ’

10.  Administrative Law - Importance of Administrative law, Delegated Legisla-
tion; Mezaning, Types, Advantiges, Limitations, Sateguards, Administrative
- Tribunals. "

11. Comparative und Development Adininistration - Meaning, Nature and Scope
of Comparativ: Public Administration, Contribution of Fred Riggs with particular
. re‘erence to the Prismatic-Silc model, The concept, scope and significance of
-+ Development Adninisiration. Political Economic and Social Culture context of
Development Administration. The concept of Administrative Development.

12, Public Policy - Relevances of Policy Making in Public  Administration.
The process of Puolicy Foriwulation and Implementation.
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PAPER 1I

IL

L.

Iv.

VL

VIL

VII.

IX.

XI.

XII.

X111,

XIV.

INDIAN ADMINISTRATION

Evolution of Indian Administration —Kautitya; Mughal period; British period.

Environmental Setting—Contribution, Parliamentary, Democarcy, Federalism,
Planning, Socnhsm

Political Executive at the Union Level-President, Prime Minister, Council of
Ministers, Cabinet Committecs.

Structure of Central Administrstion—Secretariat, Cabinet Secretariat, Minis-
tries and Pemrtmont~ Boxrds and Cnmmwmonq Ficld ﬂxg"mwmom

Centre-State Relahons—d egislative, Adm\mstratxve, Planning and Fimancial.

Public Services —All India Secrvices, Central Servlceﬁ State Services, Local
Civil Services, Union and State Pu%h" Sérwcc Comnms«om Training of Civil
Services.

Machinery for Planning—Plan Formulation at the National Level; National
Development Council; Planning Commission; Planning I\,achmcry at the .
State and District Levels. :

Public Undertakings —Forms, Management, Control and Problems.

Adzpinistration of Liw and order rolc of Central and State agencies in
maintenance of Law and order.

State  Administration— Governor, Chief Ministers, Council of Ministers,
Sceretariat, Chief Secretary, Directorates.

District and Local Administration—Role and Importance; District Collector;
Land Revenue. Law and Order and Developn ent function. District Rurzl
Development Agency Special Development Programmes. -

Local Administration--Panchayati Raj; Urban Local Government. Features,
Forms, Pxoblems Autonomy of Local Bodics. '

Administration for Welfare—Administration for the Welfare of Weaker Sec-
tions with Particular References to Scheduled Castes, Scheduled Tribes and
Programmes for the Welfare of Women.

Issue of Areas in Indian Adminjstration—Relationship between Political and
Permanent Ixecutives. Generalists and Specialists in Administration. Integrity

: In Admxmstrdtmn Peaples .participation in  administration . Redressal of

Citizens Gnevances Lok& Pal and Lok Ayuktas, Administrative Reforms in
India.
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SOCIOLOGY
GENERAL SOCIOLOGY

PAPER |

Scientific study of social phenomena : The ecmergence of Sociology and iis rela-
tionships with other disciplines, science and social behaviour the problem of
obiectivity, the scientific method and design of socmlog]cal rescarch; techniques
of data collection and measurement lncludmg participant and non-participant
observation, interview schedulu and questionaires and measurement of . atitude.

Pioneering contributions of %cxology The seminal ideas of Durkheim Weber,
Red-Cliffe Brown, Malinowski, Pcrsons, Merton and Marx historical materialism,
alienation, class and cluss stxugglc Durkheim-division of labour, social fact, religion
and societ_v, Weber social action types of authority burcaucracy, rationality,
protestant ethnic and the spirit of capitalism ideal types..

The mdrvxdual sccicty @ Individual behavicur; social intetaction, society and social
group; social svstem, status and role; culturc personality and  sosialization,
conformity deviance and social controf; role conflicts.

Social Stratification and maobility @ Incquality and stratification, diflerent concep-
tions of class, theorics of stratification: caste and class; class and socicty; types
of mobility; intergenerational mobility; open and closed models of mobility.

Family, marriage and kinship @ Structure and functions of family : structural
principles of kmshlp, family descent ard kinship; change in socicty, change in .
age and sex roles and change in marriage and family: marriage and divorce.

Formal organisations : Llements of formal and informal structures bureaucracy;
Modes of parl;cnpauou democratic and authoritarian forms: voluntary associations.

Economic System : property Concepts, Social dimensions of division of labour
and types of cxchmge, sccial aspects of pre-industrial and industrial econmic
system; . industrialization and changes in the political, educational, religious,

familiar and stratificational spheres, social determinants and consequences of
economic development.

Political systems @ The natmie of social power community power structure, power
of the clite, class power, organization power, power of unorganised masses; power

authority and legitimacy; power in dcmocmcy and in totalitarian society; polmcal
parties and voting.

Educational = systems : Social origins and orientation of students and. teachers,
cquality ol educational opportunity, education as a medium of cultural reproduc-
tion, indoctrination, social stratiticaticn and mobility; education and modcrmsatlon

Religions : The rcllglvus phenomenen; the sacred and the profanc; social functions
and disfunctions of religion; magic religien and science; changes in society and
changes in religion secularization.
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Social change and Development : Social structure and social change. continuity and

‘change as fact and as value; process of change; theories of change; . -social
" disorganization and social movements; types of social movements; direct and
" social change, social policy and social Develepment. S

. PAPER 1T -
SOCIETY OF INPIA

Historical moorings of the Indian Society : Traditional Hindu social organisation;
socio-cultural dynamics through the ages; especially the impact of Buddhism, Islam
and the mcdern West; factors in continuity and change. o o

‘Social Stratification : Caste System and its transformation -aspects of ritual,
economic and caste status, cultural and structural views about caste, mobility in
caste, issuc  of equality and social justice, caste among the Hindus :nd the non-
Hindus; casteism the Backward Classes and the Scheduled Caste, untouchability
“and its eradication; agrarian and industrial class structure Family marriage and
kinship; Regional variation in Kinship: the Joint family-its stuctural and func.
tional aspects and its changing form and discrganisation; marriage among different
ethnic groups and. economic categories, its changing trend and its future; impact
of legislation and socio-econoniic change upon family and marriags, intergetiera-
tions gap and youth unrest; changing status of women.

Fconomic system : The lajmani svstem and its bearing on the traditional socie-
ty; market cconomy and its social consequences occupational diversification’and
. social structure porfession trade unions; social determinants and consequences of
economic development, cconomic inequalitics, exploitation and cotrruption,

Political systems : The Functioning of the democratic political system in a tradi-
t'onal society; political parties and their social composition; social structural origins
of political ~clites and their social orientations, decentralization of power and
political participation. ‘ ' A

Lducational system : Education and society in the traditional and the modern
contexts, educational inequality and change; education and social and mobility,
_cducational problems of Women, the Backward Classes and the Schedule Castes.

Religion @ Demographic dimensions, geographical distribution and neighbourhnod
living patterns of major religious categorics; interreligious interaction and its mani-
festation in the problems of conversion.” minority stitus and communalism,
_secularism. ‘
Tribal socictics and (heir integrations ¢ Distinctive features of tribal communities,
_tribes and caste, acculturation and integration.

Rural social system and community developmrent :  Socio-cultural dimeusions’of
the village community; traditional power structure, democratization and leader-
ship; poverty, indebtedness and Londed labour; social consequences of land re-
“forms, Community Development Programme and other planned development pro-
jects and of Green Revolution; New Strategics of rural developmént.
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Urkan social organisation : Continuity and change in the traditional cases of
social organisation, namely, kinships, caste and religion in the urban contex,
stratification and mobility in urban communities, ethnic diversity and community
integration, urban necighbourhoods, rural-urban differences in demographic and
socio-cultural characteristics and their social consequences.

Population dynamics ; Socio-cultural aspects of sex and age structure, marital
status, pertility and morality, the problem of population cxplosion, social,
psychological, cultural, and econmic factors in ‘the adoption of family planning
practices. :

Social change and - modernization : Problems of Role conflict-Youth unrest-in-
tergenerational gap ciuinging St.tus of Women, Major sources of social changes
and Resistance to chang*, impact of West, reform mouvement, social movements,
industrialization and urbanization pressure groups factors of planned change-Five-
Year Plans legislative and execu'ive neasures, process of change-Sanskritization,
westernization and modernization, means of modernization-mass media and edu-
cation; problem of change and modernization - structural contradictions and
breakdowns. -

Current Social Evils : Corruption and Nepotism-Smuggling-Black Money.
ZO0LOGY
PAPER [

Non Chordata and Chordata, Ecvlogy, Ethology, Biostatistics and Economic
Zoology.

SECTION A

Non Chordata and Chordata.

L. A general survey, cldssification and relationship of the various phyla.

2. Protozoa : Study of the st ucture, bio-nomica and life history of Paramae-
cium, Monocyotis, malaial parasite, Trypancsoma and  Leishmauia-Locamo-
tion, nutrition and reproduction in Protozoa.

3. PORIFERA : Canal system, skeleton and reproduction.

4. COELENTERATA : Structure and life “history of Cliarand Aurelia, poly-
morphism in Hydrozoa, coral formation, metagenesis, phylogenetic relation-
ship of Cinidaria and Acnidaria.

5. HELMINTHS : Structure and life history of Planaria, Fisciola, Taenia and
Ascaries Paratic adaptation, Helminths in rclation to man.

6. ANMELIDA @ Neries, carthworm and leech; ceolom and metamerism;
moedes of life in polychactes.



15.

16.

17,
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ARTHROPODA : Palemon, Scorpion, cokroach, larval forms and parasiti-m
in Crustacea, mouth part vision and respiration in arthropods social Jife and
metamorphosis in insects. Importance of Peripatus, S :
MOLLUSCA : Unio Pila, oyster culture and pearl formation, ccphu]bpodes;

ECHINODERMATA : Gencral organization, larval forms and -affinities of
Echinodermata. . '

General Organisation and characters, outline classiffication and inter-relation- ‘_
ship of photochordata, Pisces, Amphibia, Reptilia Aves and mammalia. - '

Noteny and retrocressive metamorphosis.
‘A ‘general study of comparative account of the various systems of vertebrates. -

Locomotion, migration and respiration in fishes, structure and affinities of
dipnoi.

Origin of Amphibia; distribution, anatomical peculiaritics and affinities of
Urodcla and Apoda. ‘

Origin of Reptiles; adaptive radiation in reptiles fossils reptiles; poisonous
and snakes of India; poison apparatus ol snakes.

Crigin of birds; flightless birds; arial adaptation and migration of birds.
Origin of mammals : homologics ol earossicics in mammals ; dentition and

skin derivatives in matimals ; distribution ; structural peculiarities and phy-
logene-ic relations of Prototheria and- Methatheria.

SECTION B.

4,
5.
6.

Eeology, Ethology, Biostatistics and Ecenoniic Zoology.

Ecology

- Enviromment : Abiotic factors and their role, Biotic factors Inter and Inter- -

Specific relations.

Animal : Organisation at population and community levels, ccological succes-
sions.

Ecosystem :  concept, components, Fundamental operation, energy flow, bio-
geo-chemical, cycles, food chain and tropic levels, ' :

Adaptation in fiesh water, marine and terrestrial habitats.
Pollution in air, water and land.

Wild life in India and its conservation.
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Ethology

7. General survey of various types of amnnl behaviour.

8. Role of hermones and pheromones in behaviour.

9: Chionobiology : Biological clock, seasonal rhythms, tidal thythms." -

10. Neuro endoc.me control of behavxour o

llj” Methods of Studymg ammals behav:our e
Biostatistics :—

12. " Methods of sampling, frequency distribution and measures. of central tenden-.
cy, st:ndard deviation, standird error and stindard deviance, corrdatlon and

" regression and. Cln:qmrc and to t-test. :
lEconomlc Zoology

13. -Parasmsm, commensahsm & host parasite relatlonshxp

14. Parasitic protozoans, heiminthis and insects of man and domestic aniﬁlals.

15. lnspect pcsts of corps and stores products. |

16. Bcncﬁc:al lnsec.ts

7.7 Plscxculture and mduccd breeding.

PAPER 11

Cell Blology Genct:cs Evolution and Systern)ic,‘ Bio~Chemistry, Physioio‘}gy
and Embryology. - ‘ :

Section ‘A’
Cell B_iolooical Geneties, Evolution and Systematic.

1. Cell onlogy -Structure and function of cell and cytoplasmic constltuems,
-structure of nucleus, plasma membrane, mitochondria, golgibodies, endo-plas-
tic reticulum and rcbosomes cell dmsx(m mtotic spmdle and chromosome
movements and meijosis. ' -

Gene structure and function : Watson -Crick model of DNA, replication
of DNA Genetic model protein synthesis cell differentiation, sec chromo-
somes and sex determination. ' _ :

2. Genetics — Mantelian laws of inheritance re-combination linkage and linkage
maps, mumple, alleys: mutation (natural and induced) mutation and evolu-
tion meiosis, chromosomet number and form, structural teatrangements; ploy-
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podiy: cytotoklasmic inhcritance, regulations of gene expression in prokaryotes,
and eukaroystes; biochemical genetic, c'ements of human genetics; normal
and apnormal karyotypes: genes and diseases, Euwvenics.

Lo

Evolution and  systematic — Origin of life, history of evolutionary through,
Lamarck and his works. Darwin and his works, source and nature or orga-
nic variat on. Natura, celection Hardy-Weinberg law, cryptic and warning
coloration mimisry; isoliting  mechanisms and their role. Insular fana, con-
cept of speries. sub-spocies. principle ot classifications, zoological . nomen-
ciature and internationul code- Fossils, outline of giological eras phylogeny
of horse. elephan:, camel, origin and evolution of man, principle and theo-
ries of continemal dis'ribution of animal zoogeo-graphical realms of the world.

Section ‘B’
Biochemistry @ Physiology and Lmbyology.

1. Biochemistry @ Structure of carbohydrates, lipids, aminoasids, proteins and
nucleic acids.  glycolysis and krebs cycle, oxidation and reductions, oxidative
phosphorylation, energy conservation and releases, ATP, Cycling AMP, satu-
~=wrated and unsaturatcd tatty acids, cholesterol, steroid hormones. Types of
©enyymes, mechanism of enzymes action, immunglobulins and immunity, vita-
mins and corenzy.acs Hormones, their classification, byosynthesis and functions.
2. Physiology with special reference to mammals, composition of blood, blood
groups in man. coagulation, oxygen and corbondioxide transport, haemoglobin,
breathing and its regulations, nephron and urine formation, acib-base balance and
honeostasis, temperature regulation in man, mechanism of conduction along axon
and across synapses, ncurotransmitters, vission, hearing and other receptors; types
of muscles, ultrastructures aud mechanism of contraction of skeletal muscle; role
of salivery gland, liver, pancreas and intestinal :lands and digestion, obsorption
of digested food, nutrivoa and balaaced diet ot man, mecharusm of action stero-
ids and peptize tiormones, rule of hypothalamus, pituitiary thyroid, parathyroid,
pancreases adrenal testis, ovary and lines organs and their iiter-relationship, phy-
siology of reprodution in humans, hormonals conttol of development in man and
insects, plicro—inens In its.cts ana maminals,

3. Embryology : Guametggenesis, fertilization, types of eggs, cleavage, develop-
meni upto gastruction in branchostoma, fro and chick; Fate maps of frogs and
chick; Mctamorpiosis in frog. Formation and Fale ot extra embryonic membrane
in chick; Fommation ol anmion atantoise and types of placenta in mammals,
function of plac:nta in mammals; Organisers, Regencration, genetic control of
devclopment  Organogenesis of central nervous sysiem sense  organs heart and
kidney of vertebrale embryos. Agging and its implication in relation to man,



AGRICULTURE

. . PAPER
Ecology and its relevance to man. natural

razources, their sustaliable' managemen’

and conservation. Physical and social envi-
ronmant as factors of crop distrbution and
production, Climatic elsments as factors of
-crep grovwth, impact of chianing environment
oncropping pattern as indicators ot environ-
ments. Environmental pollution and assock
‘ated hazards tocrops, animals, and humans.
Cropping patterns in different agro-climatic
zonos of the country. impact of high-yloiding
and short-duration varleties on shifts in
croping pattem. Concepts of muttipls crop-
ping, mutiistorey, relay and Inter-cropping,
and thsir impontance in relation to food pro-
duction. Package of practices forproduction
onmportamcemais,pu!sos',oﬂseeds,fbres,
sugar, commercial and fodder crops grown
during Kharlf and Rabi seasons in different
regions ot the country.
Important features, scopa and propagation
of various typss of forestry plantations such
as extension, social forestry, aaro-forostry,
and naturalicrecia.
Weods, the'r charactoristics, disseminatfn
and assoclatian withvarous crops; thairmul-
tiplications; cultural, biological, and chomical
controlof waeds.
Soil-physical, chemical and biological prop-
orties. Processes and factots of soil forma-
tion. Modern classification of indian soils,
Mineraland organic constituents ofsails and
their role In maintalning soii productivity. Es-
santial plant nutrients and other benelkial
elsments in soils and plants. Principles of soil
fertility and its evatuationforjudicious fertiliser
use,integrated nutriantmanagemsnt.Losses
of nitrogen in soil, nitrogen-usa efliciency in
submerged rice soils, nitrogen fixation in soks.
Fixationolphosphorus and potassiuminsoils
andthe scope for theirefficientuse. Problem
‘sgils and theirreclamation methods.
Soilconservationptanning onwalershed ba-
sis.Erosion and run-off managsmentin hilly,
foot hills, and valley lands; processes and
factors affecting them. Dryland agriculture
and Its problems. Technology of stabilising
agticultura production in rainted agriculture
area, .
Watar-use efliclency in refation to crop pro-
duction, critera for scheduling lrrigations,
v/ays and means of raducing run-off losses
of irrigntion water. Drip and sprinkler irriga-
tion. Drainage of water-loggod soils, quality
of inigation water, elfect of industrial efflu-
ants on solland water pollution.

. Farm management, scopa, important and
characteristics, tarm planning. Optimum re-
sources use and budgeting. Economics of
ditfarenttypos of farming systams.

€3
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Marketing and pricing of agricuttural inputs

‘andoutputs, price fluctuations and their cost;

roleofoo—opemmeshagdcultumleoonomy;
types and systems ot farming and factors af-
fecting them. '

Agricultural extension, its importance and
role, methods of evaluation of extension
programmes, soglo-economic survey and
status of blg, small, and marginal farmers
and landless agriculturai laboureré; farm
mechanization and its role In agricuttural
productioin and rural employment, Training

programmes for extenslon workers; idb-to-
land prfoarammaes.

PAPER-HI
CellTheory,celistructure,cellorganslies and
thelr function, cell division, nucleic aclds-
atructure and functian, gene stiucture and
function. Laws of heredity, tt.3ir significance
In plant breeding. Chromosome structure,

. chromosoimalaberrations, inkage and cross-

over,and thelr significance In recomblination.
breeding. Polyploidy, euploid and an euploids.’
Mutation-micro and macro-and their role in
crop improvemaent.Variation, components of
variation. Herltabllity, sterliity and Incompat-
blity, classification and their appfication in
crop improvement. Cytoplasmic inhertance,
sox-linked, sex-iniluenced and sex-limited
charecters. * , :

History of plant breeding. Modes of repro-
duction, sslfing and crossing techniques.
Origin and evolution of crop plants, centro of
origin, law of homologous series, crop ge-
netic resources-conservationand utilization.
Application of principles of plant breeding to
the improvement of major fleld crops. Pure-
line selsction, pedigree, mass and recurrent
-asladions, combiningablity, ts significance
In plant breedipg. Hybrid vigour and its ex-
ploitation, backeross method of breeding,

~ bresdingfordisease and pestresistance, role

ofinterspocilic and Interganeric hybridization,
Rota of bintechnotogy in plant breeding. Im-
proved varisties, hybrids, composttes of vari-
ouscrop plants,

Seod technology, s importance. Diflerent
kinds of seeds and theirseed productionand
processing techniques, Rola of public and
privata sectors inseed production, process-
ing and markoting In India.



Physilogy and Pssignificancalnegriculiure.
Imbidition, surfacetansion, diiffusten and 03-
mosig. Absorption and translocation of wa-
t~r, transpiration and water economy.
Enzymesand plantpigments; photosynthe-
ris-modemconceptsand factors affectingthe
process, acrobicand nonaercbic recpiration;
C,C and CAM mechanisms. Carbohydrate,
protein and fat matabolism.
Growth and development; photoparicdism
and vernalization. Auxins, hormones, and
~ ather plant regulators and their mechanism
cretionandimoottance in agriculture. Physh
obogyofsseddevelopmentand germinaton;,
dormancy.
Climatic requirements and.culiivation of ma-
jorfruits, plants, vegsetable cropa and flowor
plants; the package of practices and their
sciantificbasis. Handlingand marketingprob-
lamsoffruitand vegelables, Principalmeth-
ods of praservation of important {rults and
vegetable products, procassing techniques
and equipmant. Rols of frults and vegetablas
in human nutriton. Raising of ornamental
plants, and design and layout of lawns ard
gardans. '
Disoases and pests of field vegelables or-
chard and plantation crops of India. Causes
and classification of plapts posts and dis-
oasns. Biokgical control of pasts and dis-
oases. Integrated pastanddiseass manage-
mant. Epkamiology and forecasting.
Pesticides, thair formulations and modes of
acten.Compatbility withrhizobialinoculants:
Microbialtoxins.
Storage pésts and diseases of cersals ang
puises, and theircontrol. ‘
Feod production and consumption trends in
India. Naiional and intetmational food poli-
cias. Production, procurement, distributien
and procsessingconstraints. Relation of focd
production to national distary pattern, maior
deliciencins ofcakorie and pro‘ein.

44
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 ANTHROPOLOGY
" PARERI

1 1 Meaningandscepe Anthropotogy .

1 2 Relationship with cther disciplines: His-
tcry,Economécs.So-:io?:gy‘Psy’chology,Po-
WicalScienca, Lie Scerie, Medical Sclence.
13 Main branches ¢f Antrhopology. thelr
scope andrelevance
a)Sociai-cuhural/\n':mcpo‘rogy
b}PhysicnlandDiolog}camnmropology
c)Archaeo!ogicalAthpo}ogy. :

1 4 HumanEvolution and emergence ofMan.
Organic Evelution-Th gorigs of ’evotulbon‘m
historica!perspoct'rve‘preDarwiman,Darwm-
ian and Post-Danwinian period. Modermn syn-

“thetic theory of evahution; briefoutline ofterms

and concepts of evoutionary blology (Dp!?s
rule, Copa's rule, ausa's rule, paralielism,
convergence,adapliwefadiatbn,mosaic ovo-

jution); Principies of systematics and tax-

onomy,majorprima(staxa,tortiary andqua-
ternary fossil primates, Systematics of
Hominokeaand Hominkias, Originand avo’—
lution of man-'Homo arectus andHomo saps
ans. - o

1.5 P'.v,'bgcne!'r:s{atus,chara:'\ormms and
distribution ofthe folowing: .

a) Propleistocenco fossil primatas-
Oreopithocus. .

b) South and Eas! Afrlcan homlialds-
Pleslanthropus/Austrakopithecus Alricacs,
Paranthropus, Australopithecus.

c) Paranthropus-Homo arectus-Hamo
erecius favanikcus, Homo grectus pekinanshs.
d) Homo Hekelbergansis. .
e)Naandarthalman-;achapel,le-aus—saints
(Classical typs), Mt. Carmelites types (Pro-
gressivetyps).

fyRhodesianman

g) Homo sapions-Cromognon, Grimaldi,
Chancelsds.

Recentadvances inurderstanding the evo-
lution, distribution and mullidisciplinary ap-
proachto undorstandatossitypeinrelation
to otho!s.

1.6 Evolutionary treng and classification ol
the order Primates, R atienship with other
mammals, mo'acu‘ar ¢+ olution of Primates,
Comparativeanatomy o'manand apes,pri-
mate locomgotion,-tarrgsisial and arboreal
adaptation, skalgtal cranges dus 1o erect
pesturganditsimpicalens. ‘

17 Cultural Evoltiton-croad &dtifesof Dre-
hintarke culiures:

a)Paleoiihic

bihtecclihic

c) Neotithic

d)Chakoiilhk

g)Copper-Bronzeaya

f)lronage



2.1 Family-Definition and typology of family,
househo'dand domestic groups. Basice strue-
ture and functions; stability and changas In
family. Typological and processua! ap-
proaches to the study of family. Impact of
urbanization, Industrialization, education and
fominist movements. Universalityof family-a
critlque. ,

2.2 Concept of kinship : Definltion of kin,

incost prohibition exogamy and endogamy.

Principlos of descent-types and functions.
Politicaland Juralaspeacts of kinship. Unfineal,
bilalerat and double descent. Descent, filla-
tionand cotnplomentaryfiliation. Kinshipter-
minology, typology and approaches to the
study ofterminology Alliance and descent.

2.3 Marrlage -Definjtion, types and varlation
_of marriage systems. Debates onthe univer-
saldefinition of marriage. Regulationof mar-

rlaga-preferential, prescriptive, proscriptivo -

and open systems. Types and form of mar-
rlags Dowry, bride-price, pestation and mar-
rlagastabifity.

3.1 Sjudyofculture, pattemsandprececens.
Concentot cultute, patterns of culiura, re!a-
tionshins betwoenculture andcivilizatisnand
sccioty.

3.2 Concept of Social Changs and Culturat
Change:

3.3 Socialstructura and social organization,
Rola-analysis and socialnetwork. institutions,
groups community. Social stratitication: prin-
cinlosandform, status, class and power, gen-
dor.Nature and types of mebility.

3.4 Conceptof Sociaty.

3.5 Approachos lo the study of culture and
sociziy-classical evolutionism, neo-evolution-
iem, culture ecology, historicalparticularism
and dilfusianism, structural-functionatism,
culturo and parsonality, transaction-alism,

symbolism, congnitive approach and now

ethnography, post structuralism and post-
medernism. '

4.1 Delinitions and functions of religion. An-
thropologicalapproachus tothe study of reti-
gion-ovolutionary, psychelogical’'and func-
tional. Magic, witchcraftand sorcery; deliil:-
thons andfunctions andfunctionarias: prics!,
saman, medicine man and sorcerers. Sym-
bolisminraligion and rituals. Ethnomedicine.
Liythsanduals:definitionsand approachas
to their study-structural, functional and
preze~cual Relation with economic and po-
f*lenletructures. .
5.114~~ning, ccopoandreiavance, principles
governing preduction, distribution and con-
muentionincommunhiasaubsistihgon hunt-
np-pathering, shing, postoratizm, horticul-
tura end other economie pursuita. Fomalist
and substantiviat debate-Dalton, Karl-
potyanny endMamerppronchand b~ Eco-
nomizAnthropotomy. Exchangrallia borter,
tindn, crremonial exchanga and mnrlint
~ODNONT.

N
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5.2 Theoratkzal foundations. Types of politi-
calorpankations-band, tibe, chiatdom, siate,
concept of power, authorlty and legiimacy.
Soclal control, law and Justice In tibal and
pectantgociclice, o
6.1 Conceopts of davelopmontalAnthrepologh

calperepective. Modsh otdsvelkepment Cri-
tiques uf clazsical davelopmental theort2s.
Conceptdof planningand planneddzveiop-
mont. Conceptofpantiepaicr.-dsvelopment.
Culturo eorloay and sustmbls dovelop-
mant. Dioplacement and rehabiatton,

7.1 Conceptof recearchin anthroptogy, sub-
jectivity and reflexivity in terms of gender
class, ideokogy and aethics. Distinctlon ba-
ween methodology, msthods and tech-
niques.Nature and oxplanation in anthropo-
jogical research. Posiilvistics and non-posi-
tivistic approaches, Comparative mathods;
nature, purpoge and methods of comparison
insocialand culturalanthroplogy. Basictech-
nkjues of data coliectlon. Intervigw, partici-
pantand otherforms of observation, sched-
ules, questionnaire, case-study methods,
extended casestudy methods, life histories
ard seconday sources, oral history, genea-
iwgical methed, participalery, lsarning and
assessment (PLA). Participatory rapid as-
sessment (PRA). Analysis, intarpretation
and presentation of data.
8.1 Concept, scope and major branches of
human genetics. Its relationship with other
branches of science and medicine,
8.2 Method for study of genetic principles in
man-family study (pedegree analysis, twin
study, foster child, co-twin methed, cytoge-
retic method, chromosomal and karyotype
analysis), biochemical methods, immuno-
legical mothods, D.N.A. technology and re-
combinant technologies.
8.3 Twin study method-zygosity, harltability
eslimates, prasent status of the twin ofudy
method and its agplications.
8 4 Mendolian genetics in man-famity stugy,
singla factor, multifactor, iathal, sub-tethal,
and polygenic inheritanco in mar.
&5 Concept of ganalic polymorphisin and
selection, Mendelian population, Hardy-
¥einborg law: causes and changes which
br’mg qo\vn frequency-mutalon, Isatation,
mgration, selection, inbreeding and go-
netic drift. Consanguineous and non-con-
sanguincous maling, genalic load, genatic
eifact of consanguincous and couzin mar-
nages {slatistical and probabitity mothods
‘or study of human gonstios).
8.6 Chromosamas and chromo=amol pb-
erratiansg in mon, methedalzgy.
a) Humearien) and structurct bb;?rrz:usns
(disorders)
b) Sax chromoesom~ ebarmtions-
Funsiolter (JO0Y), Tum~e(X0), Sunarizmzia
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(XXX), intersex, and olhsr syndromic disor-
i0rs,

¢} Autozomal abarmrations-Down syndrome,
Patau, Edward and Cri-du-chat syndromes.
d) Genetic imprints in human disease, ge-
netic screaning, genstic counsglling, hu-
man DNA pmofiling, gene mapping and ge-
nome study.

8.7 Concept of raca in histrogical and bio-
logical perspective. Race and racism, bio-
logical basis of morphological variation of
noen-metric and metric characters. Racial
enteria. racial traits in relation to hereduty
and environment; biological basis of racial
classification, racial differentiation and
face-crossing in man.

8.8 Ethnic groups of mankind:charactens-
tics and distibution in world, racial classifi-
cation of human groups. Principal livirg
peoples of warld. Their distribution and
characterisicls.

8.9 Age, sex and population variation in
gentic marker-ABQC, Rh blood groups, HLA,
Hp, transfeinn, Gm, blood enzymes. Physi-
otogical characteristics-Hb level, body fa!,
pulse rate, respiratory functions and sen-
sary, parceptions in different cuitural and
socio-econothic groups. lmpact of smek-
ing air pollutions, alcoholism, drugs anc¢
occupational hazards on health.

9.1 Concepts and Methods of Ecolegical
Anthropology. Adaptation-sacial and cui-
tural Deterministic theories-a critique. Re-
sources-biological, non-biological anc
sustainable development. Biological acap-
tation-climatic, environmental, nutritional
and genetic.

1U.1 Relevance ir understanding of con-
lemporary society. Dynamics of ethnicity at
rural, tribal, urban and intemational lavels.
Ethnic conflicts and political developments
Concept of ethnic boundaries. Ethnicity and
concept of nation state. '
11.1 Concept of human growth and ceve!-
opfment-stages of growth-prenatal, natat,
infant, childhood, adolescaenca, matunty,
LENESCENce.

~Iactors affecting growth and development
cenoetie, environmental, biochemical, nu-
Lritional, cultural and sociooconomic.

- Agning and senescence. Theories and
ahservations-biological and chronological
langovily. Human physiqus and somato-
ypas. Methedotogies for griwth studies.
12.1 Reproductive biolegy, demography and
papulntion study Reproductive physiology
of roale and fomale, Biological aspects of
human fortility. Relevance of maenarche,
mennpauase.and other bioevents to fertilty
Fecily pattemns and differentials,

12.2 Demographic theories-biologica!, so-
cial end cuiwral.

12.3 Cemographic meihods-census, reg-
istration system, sarmpe mothods, duci re-
porting systeni. .

12 4 Population structures and popuiation
dynamics. '

12.5 Demographic rataes ana ratios, Iffe
table-structure anc utiiity,

12.6 Biological and socio-ecological fac-
tors influancing fecundity, fertility natality and
morntality.

.12.7 Methods of studying population growth.
12.8 Biological consequences of popula-
tion control and family welfare.

13.1 Anthiopology of sports

13.2 Nutritional Anthropology.

13.3 Anthropology in designing of defsnca
and other squipments.

13.4 Forensic Anthropology.

13.5 Methods and principles of personal
identification and reconstruction,

13.6 Applied human genetics-Patemnity di
agnosis genetic co’mnselﬁng and eugen-
ics.

13.7 DNA technoiogy-prevention and curs
of disgases.

13 .8 Anthropo-gentcs 1 medicine

13.9 Serogenchos and cytogenelics m re-
productive biv'ogy

13.10 Application of siatistical principles in
human genetics and Physical Anthropoel-
Cgy.

PAPERI

1. Evolution of the ncian Culture and Civilk
zation-Pre historic {Paleolithic, Masolilhic
and Neolithic), Protohistoric (Indus Civili-
zation). Vedic and post-Vedic beginnings.
Contributions of the tribal cuituros.

2. Demographic profile of India-Ethinic and
linguistic elements in the Indian popula-
tion and their distribution. Indian popula-
tion, factors influencing its structure and
grovrth

3. The baslc structurd and nature of tradi-
tional Indian social system-a critique.
Varnasharam, Purushartha, Karma,
Rina and Rebirth Theories on the onigin of
casle system, Jaimani system. Structural
basis of inequality in traditional Indian soci-
ety Impactof Buddhism, Jainism, Islam and
Christianily on Indian sociely

4. Emergence, growth and developrnent of
anthropology in India-contnbutions of the
13th Century and earty 20th Cenltury schelar-
adimirustrators. Contributions of ingian an-
tuppologists to tibal and caste studes
Contemporary nature of anthiepolomicat
seadies i India,

_Approachies to the stutty of Ind:an society
nd culture-rad:tional and contemporary
1 Aspects of Indian viliage-Social orgari-
sations of agriculture, mpact cf market
conomy on indian vitlages.
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5.2-Linguistic and religious minonties-so-
‘cial, political and economic status.

. Tribal situation in india-bioganetic vari-
ablity, linguistic and socio-2conamic char-
acteristics of the tribal populations and their
distribution. Problems of the tribal Commu-
nities-tand alienation, poverty indebled-
ness, low literacy, poor educational facili-
tias, unemployment, underemployment,
health and nutrition. Developmental-
projects-tribal displacement and problems
of rehabilitation:

Devolopment of forest policy and tribals, Im- .-

pact of urbanisation and industrialization -
on tribal and rural populations.
7. Problems of exploitation and deprivation
of Scheduled Castes/Scheduled Tribes
and Other Backward Classes. Constitu-
tional safeguards for Scheduled Tribes and
Scheduled Castes. Social change and con-
temporary tribal societies: Impact of mod-
“am democratic institutions, development
programmes and welfare measures on
tribals and ‘weaker sections. Emergence of
ethnicity, tribal movements and quest foriden-
tity. Pseudo-tribalism.
8. Social change -among the tribes during
colonial and post-independent India.
8.1 impact of Hinduism, Chrisbanity, islam
and other religious on tribal societies.
8.2 Tribe and nation state-a comparalive
study of tribal communities in india ahd other
countries.
. History of administration of tribal areas
tnbal policies, plans, programmes of tribal
development and their implementation.
Role of N.G.Os.
9.1 Rote of anthropology in trtal and rural
development. ‘
9.2 Contributions of anthropolog: to the un-
derstanding of regioralism, conimunalism
and ethnic and political movements.
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CIVILENGINEERING
PAPER- ‘

PART-A : ENGINEERING MECHANICS,
STRENGTHOF MATERIALS AND STRUC-
TURALANALYSIS.
ENGINEERING MECHANICS:
Umits and Dimensions, St Umits, ‘Jectors
Concept of Force, Cancept of particle and
ngid body. Concurrent, Non Concurrent and
paratlel forces in a plane, moment of force
and Varignon's theorem, free body dia-
gram, condions of equhbrium, Principle
of virtual work, equivalent force system.
Firstand Second Moment of area, Mass mo- .
ment of Inertia.
Static Friction, Inchned Plane and bearings.-
Kinematics and Kinelics : .
Kirematics in Carlesian and Poiar Co-Or-
dinates, mation under uniform and nonuni-
form acceleration, motion under gravity. Ki-
netics of particie : Momentum and Energy
orinciples, D' Alembed’s Principle, Colli-
sion of elastic bodies. rotation of rigid bod-
1es, simple harmonic motion, Flywheel.
STRENGTHOFMATERIALS: ’
Simple Stress and Strain, Elastic canstants,
axially loaded compression members,
Shear force and bending moment, theory - o!
simple bending, Shear Stress distribution
across crcss sections, Beams of uniform
strength, Leal spring. Strain Energy in di-
rect stress, bending & shear.
Defiection of beams : Mecaulay's method.
Mohr's foment area methoad, Conjugate
beam method, unit load method. Torsion of
Shafts. Transmission of power, close coiled
heucal springs, Elastic stability of columns,
Euler's Rankine's and Secant formulae.
Principal Stresses and Strains in two di-
mensions, Mohr's Circle, Theories of Elas-
lic Falure, Thin and Thick cylinder: Stresses
due lo internal and external pressure-
Lame’s eguations
STRUCTURALANALYSIS:
Castighamo’s theorems | and #, vnit loag
method of consistent deformation applied
19 beams and pin jointed trusses Siope-
deflecticn, moment distribution. Kan:'s
meirod of analysts and column Analogy
method apphed 1o indeterminale beams
and ngio fratnes
Roiting loads and Influences hnes . Infiu-
ences hings for Shear Force and Bending
moment at a section of beam. Crtena for
maximum shear force and bending Moment
in beams traversed by 3 system of moving
loads Influences lines for simply supported
plane pin joinled trusses.
Arches : Three hinged, two hinged and fixed
arches, rib shortening and temperature ef-
fects, influence lines in arches.
Matnx methods of analysis . Force method
and dispiacement method of analysis of
imndeterminate beams and ngid frames.



Plastic Analysis of beams and frames :
Theory of plastic bending, plastic analysis,
statical methed, Mechanism method.
Unsymmelrical bending : Moment of iner-
tia, product of inertia, position of Neutral Axis
and Principle axes, calculation of bending
stresses. .

Part-B:DESIGNOF STRUCTURES:: STEEL,
CONCRETEANDMASONRY STRUCTURES.
STRUCTURALSTEELDESIGN:

Structural Steel : Factors of safety and load
factors. Rivetted, bolted and welded joints
and connections. Design of tension and
compression member, beams of built up
section, rivetted and welded plate girders.
gantry girders, stancheons with battens ana
lacings, slab and gussetted column bases.
Design of highway and railway bridges :
‘Through and deck type plate girder, Warren
girder, Pratt truss. '
DESIGN OF CONCRETE AND MASONRY
STRUCTURES:

Conceptof mix design. Reinforced Concrete
: Working Stress and Limit State method of
design-Recommendations of 1.S. codes
of one way and two way slabs, staircase
slabs, simple and continuous beams of rect-
angular, T and L seclions. Compression
members under direct joad with of withou!
Qcccmricity, Isolated and combined foot-
ngS.

Cantilever and Counterfort type retawning
walls.

Watler tanks : Design requirements for Recl-

angular and circular tanks resting on
ground

Prestressed concrele : Methods and sys-
tems of prestressing, anchorages, Analy-
sis and aesign of sections for flexure based
. on working stress, loss of prestress
Design of brick masonry as per | S. Codes
Design of masonry retaining walls

Part-C:FLUIDMECHANICS,OPEN CHAN.-
NELFLOWANDHYDRAULIC MACHINES
Fluid Mechanics : Flud propeties and thewr
role in flurd motion, fiuid statics including
forces acting on plane and curve surfaces.
Kinematics and Dynamics of Fluid flow 1 Ve-
locity and accelerations, stroam lines, equa-
tion of continuity, irrotational and rotational
flow, vélacity potential and streamfunctions,
flownet, methods of drawing flownet,
sources and sinks, flow separation, free
and forced vortices.

Control volume equation, continuily, mo-
mentum, energy and moment of momen-
tum equations from control volume equa-
tion, Navier-Stokes equation, Euler's equa-
tion of motion, application to fluid flow prob-
ferms, pipe flow, plane, curved, stationary
and moving vanes, siuice gates, weirs. ori-
“ice meters and Venturi meters.

el
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Dimensional Analysis and Similitude :
Buckingham's Pi-theorem, dimensioniess
parameters, simihtude theory, model! laws,
undistorted and distorted models.
Laminar Flow : Laminar low between par-
alte!, stationary and moving plates, llow
through tube.

Boundary tayer : Laminar and turbulent
boundary tayer on a flat plate, laminar
sublayer, smocth and rough boundaries,
drag and it

Turbulent flow {hrough pipes : Characteris-
tics of turbulent flow, velacity distribution and
variation of pipe friction factor, hydraulic
grade line and !olal energy line, siphons,
expansion and contraclions in pipes, pipe
networks, water hammer in pipes and
surge tanks. ‘

Cpen channel flow : Uniform and non-uni-.
form flows, momentum and energy correc-
tion factors. specific energy and specific
force, crtical deptn, resistance equations
and vanation of roughness coefficient, rap-
idly varied fiow, fiow 1n contractions. flow at
sudden drop, hydraulic jJump and its appli-
cations surges and waves, gradually var-
ied llow, classificauon of surface profiles,
control section, step method of integration
of vaned fiow-equation, moving surges and
hydraulic bore

{C)HYDRAULIC MACHINES ANDHYDRO-
POWER:

Centrifuga!l pumps~Types, charactenstcs,
Net Positive Suction Height (NPSH), spe-
cific speed. Pumps in parallel. .
Reciprocating pumps, Airvessels, Hydrau-
lic ram, efficiency parameters, Rotary and
positive displacement pumps, diaphragm
and jet pumps

Hydraulic turbines, types classification,
Choice of turbines, performance param-
elers, controls, characteristics, specific
speed.

Principtes of hydropower development.
Type, layouts and Component works. Surge
tanks, types and choice. Flow duralion
curves and depencable flow. Slorage an
pondage. Pumped storage plants. Special
features of min:, micro-hydel plants.
Part-D:GEO-TECHNICAL ENGINEERING
Types of soil, phase relationships, consis-
tency limits particies size distribution, clas-
sifications of soi!, structure and clay miner-
alogy.

Capillary water and structural water, eifec-
tive stressland pore water pressure, Darcy's
Law, factors affecting permeability, deter-
mination of permeability, permeability of
stratified soil deposits.

Seepage pressure, quick sand condition,
compressibility and consolidation,



Terzaghi's theory of one dimoansional con-
< olidation, consolidation tost.

Coripaction of soll, fizld control of compac-
tion. Total stress and effoctive stress pa-
rametsrs, pore pressure cocflicionts.
Shear strength of soils, Mohr Coulomb fail-
uro theory, Shoar tasts.

Earth prossure at rest, aclve and pasciva
presstros, Rankine's theory, Coulomb's:
vredgo theory, earth prossuro on retaining
vall, chootpila wolls, Breced oxenvation.
M~~ing capacity, Terzaghi and othor impor-
-t thooros, net and gross bearing pros-
ruro.

=hediata and consolidation settiomont.
f-ny of rlops, Tolal Stress and Effective
£*’*~9 mstheds, Gonventional methods of
¢mo4a, otnbility number,

Tuaturiaco exploration, mathods of bor-
1, enmpling, ponetration tests, prossure
meler t93ts,

Lerantial featuros of foundation, typas of
favndation, dosign criteria, choice of typo of
faundation, strass distribution in s0ils,
Poussinessq’s theory, Newmarks's charnt,
pressure bulb, contact pressure, applica-
Lility of difforant bearing capacily theories,
evaluation of bearing capacity from field
tacts, atlowable bearing capacity, Settle-
ment analysis, allowablo settiement.
Proportioning of footing, isolated and com-
bined foolings, rafts, buoyancy rafts, Pile
foundation, types of piles, pile capacity, static
and dynamic analysis, design of pile
aroups, pile load test, setllement of piles,
lateral capacity. ‘Foundation for Bridges.
Ground  impraovement techniques—
preloading, sand drains, stone column,
grouting, soil stabilisation.

PAPER-I
Crit-ACONSTRUCTION TECHHOLOGY,
EQUIPMENT, PLANNING AND MANAGE-
AR i)
1.Conatruction Technology:

Engineering Materiels :

Physical properties of construction materi-
pls o Glones, Bricks and Tiles: Lime, Ce-
mant ane Surkhi Mortars; Lime Concrete
and Cement Concrete, Properties of freshly
mixed and hardened concrete, Flooring
Tilas, use of ferra-cement, fibre-reinforced
~nd patymer concrete, high strength con-
creta and light weight concrete. Timber
Frepartins and usos; defects in timber; sea-
roalng and  preservation of timber, Plas-

M tabbar and damp-proofing materiala,’

t~inlin proofing, Materials, for Low cost
Y+ ning.

COMITRUCTION:

v'_"v""_ling components and their functions;
LAN]
RS Design of Brick masonry walls as
P LS . codes, factors of safety, serviceabil-

“Mmasomry @ Bonds, jonting. Stone ma-

~
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ity and strength requirements; plastenng,
pointing. Types of Floors & Roofs. Ventila-
tors, Repairs in buildings. _
Functional planning of building : Building
orientatian, circulation, grouping of areas,
privacy concept and design of energy effi-
cient building; provisions of Nationat Buyild-
ing Code.
Building estimates and specifications: Cost
of works; valuation.
2. CONSTRUCTIONEQUIPMENT ;
Standard and special types of equipment,
Preventive maintenance and repair, factors
affecting the selection: of equipment, eco-
nomical life, lime and motion study, capital
and maintenance cost. L
Concreling equipments : Weigh batcher,
mixer, vibration, batching plant, Concrete
pump. . : B
Earth-workoqulpmont:Powershovelhoe.
bulidozer, dumper, trailors, and tractors, roli-
ers, sheep foot roller. :
3. Construction Planning and Manage-
maont : Construction activity;, schedules, job
tayout, bar charts, organization of contract-
ing firms, project contro! and supervision.
Cost reduction measures.
Nowvsork analysis : CPM and PERT analy-
sis, Float Times, cashing of aclivities, con-
traction of network for cost optimization, up
dating, Cost-analysis and resource alloca-
tion.
Elements of Engineoring Economics,
methods of appraisal, present worth, an-
nual cost, benefit-cost, incremental analy-
sis. Economy of scale and size. Choosing
between altematives including levels of in-
vestments. Project profitability.
Poart-8: SURVEY AND TRANSPORTATION
ENGTEERRIG
Survey : Common methods of distance and
angle measurements, plane table survey,
levelling traverse survay, tiangulation sur-
vey, comections, and adjustments, contour-
ing, topographical map. Surveying instru-
ments for above purposes. Techeomelry.
Cueular and transition curves. Principles of
photogrammetry,
Raitways : Permanent way, sleepers, rail
fastenings, ballast, points and Crossings,
design of tum outs, stations and yards, turn-
tables; signals, and-interiocking; level-
crossing. Consiruction and maintenance
of pomrznent ways Supcretgviation, creop -
of rafl, ruling gradient, track resistance, trac-
tiva effort, rolaying of track. :
tintivry Conplnosiing Prnciptes of high-
way planning, Highway alignimonts. Geo-
matricn) dosign : Cross section, camber,
suporetovation, harizontal and vertical
curvos. Classification of roads : low cost
roads, flexiblo pavemonts, rigid pavements.
Design of pavements and their construc-



ten, evaluation of pavement failure and

ctrengthening., - ‘

Orainzgs of roads  Surface and sub-sur-,
faco drainago.

Traffic Engineering : Forecasting tech-

niques, origin and destination survey, high-

way  capacily. Channelised and

unchannelised intersections, rotary design

clements, markings, sign, signals, street

hghting; Traffic surveys. Principle of high-

vy finahcing’

PoitCHYDROLOGY, WATERRESQURCES

ANDENGRIEERTG:

Hydrology : Hydrological cycle, precipitation,

evaporation, transpiration, depression stor-

age, mbltration, overland flow, hydrograph,

flood frequency analysis, flood estimation,

fioud routing through a reservoir, channel

flovs routing-Muskingam method.

Ground water flow : Specific yield, storage |

cocfficient, coefficient of permeability, con-

fined and unconfined equifers, aquifers,
aquitards, radial flow into a well under con-
fined and unconfined conditions, tube wells,
puming and recuperation tests, ground
wator potential. ;
VINTER RESOURCES ENGINEERING :
Ground and suface water resource, single
and multipurpose projects, storage capac-
ity of reservoirs, reservoir losses, reservoir
sedimentation, economics of water re-
sources projects.
INFUGATIONENGIHEERING : Waterrequire-
ments of crops : consumplive use, quality
of water for irdigation, duty and delta, irriga-
tion methods and their efficiencies. :
Canals :’Distri‘bution systems for cannal
irrigation, canal capacity. canal losses,
atignment 'of main and distributory canals,
most efficient section, lined canals, their
design, regime theory, critical shear slress,
bed load. local and susnended load trans-
poit, cdst analysis of lined and unlied caj
nals, drainage behind lining.
IS, age be g
Watter logging : causes and cantrol, drain)
2q0 system design, salinity. A
Canal structures © Design of cross requla-
tors, hond regulators, canal falis, aquo
ducts, inetering flumes and canal oullets.
Diversion head wark © Principles and do
“sinny of weirs of permeablo and imperme
able foundation, Khosla's theory, energy:
dissipation, stilling basin, sedimant exclud'!
ors, i {
Storegeworks : Types of dams, design, prind
ciples of rigid gravily and earth-dams, sta;‘
bility analyzis, foundation treatiment, joints?
an-d gallories, control of seepage.
Spiltvays « Spiflway types, crost gates, en-
oroy dissipation.
Biver training © Objectives of river training,
meilods of river taining. S
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Prit-D: EHVIRONMENTALENGIIEERING
VWater Supply : Estimation of surface and
subsurface water resources, predicting de-
mand for water, impurities, of water and their
significance, physical, chemical and bac-
tericlogical analysis, waterbome diseases,
standards for potable water.

Intake of water : pumping and gravity
schemes. Water treatment : principles of
coagulation, flocculation and sedimenta-
tion: slow-, rapid-, pressure-, filters; chlori-
nation, softening, removal of taste, odour
and salinity.

Vater storage and distribution : storage
and balancing reservoirs :© types, location
and capacity. Distiibution system : layout,
hydraulics of pipe lines, pipe fitlings, valves
including check and pressure reducing
valves, meters, analysis of distnbution sys-
tems, leak detection, maintenance of  dis-
tribution systems, pumping stations and
their operations, ‘ ’

Sewerage systems : Domeslic and indus-
trial wasles, storm sewage-separate anc
caombined systems, flow thraugh sewers,
design of sewers, sewer appurtenances
manholes, inlets, funclions, siphon, Plumb-
ing in public buildings.

Sewage characterisation : BOD, COD, sot
ids, dissolved oxygen: Milfogen and TOC
Standards of disposal in normal watet
course and on land.

Sewags troatment : Working principles,
units, chambers, sedimentation tanks, trick-
ling filters, oxidauon ponds, activated sludge
procoss, septic tank,.disposal of siudge,
recycling of waste water,

Solid waste : collection and disposal in ru-
ral and urban contex*s, management of
long-term ill-effects.

Environmental pollution : Sustainable de-
velopment. Radioactive wastes and dis-
pasal. Environmental impact assessment
for thermal powser plants, mires, river valley
projects. Air pollution. Pollution control acts.
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ELECTRICALENGINEERDNG
PAPERI
Etoctrical Circuits—Theory and Applica-
tions
Circuit componets; network graphs; KCL,
KVL; circuit analysis methods ; nodal anaty-
5is, mesh analysis; basic network theo-
rems and applications; transient analysis :
RL, RC and RLC circuits; sinusoidal steady
state analysis; resonant circuits and appt-
calions; coupled circuits and applications,
balanced 3-phase circuits. Two-port net-
works, driving point and transfer functicns,
potes and zeros of network functions. Ele-
mants of netwoiks synthesis, Filtertheory :
design and applications. Active filters. Cir-
cuit simulation : Input formats; methods ot
education formulation; soiution of equa-
tions; output farmats; SPICE.
Signals & Systems
Representalion of continuous-time and
discrele-lime sighals & systemns; LTi sys-
tems; convolution; itmpulse response; tme-
domain analysis of LTI systems based on
convolution and differential/difference equa-
tions. Fourier transform, Laplace transform,
Z-tfransform, Transfer function. Sampimha
and recovery of-signals DFT, FFT Process-
ing of @nalog signals through discreta-time
syslems.
g.M.Theory
Maxwell's equations, wave propagaton 0
nouvinded media Boundary conditions,
reflaction and refraction of plane waves
ransmission line © Distnbuiey parameier
circuits, travelling and standing waveas, 17.-
aedance matching, Sraith chan
Wavequides © parallel plane guide, TE, TM
and TEM waves, rectanguiar and cyindn-
cal wave gudes, resonators. Plenar trans-
mission lines; strpline, microstripline
Analog Electronics
Characteristics and gquivaleni cicuts
{‘arge ard small-signai)of Dwocde, BJT, UFET
and MCSFET. Dioce circuils @ chipping.
clamping, rectfier. Riasing and bias stabil-
2y, FET ampiifiers Cumren! micor, Amphfi-
2is oosingle and ottt stage, Glfferontal,
cperational, feedback and powar Analyms
of amotfiers; tequency-resnponse of amn-
sifiers. OPAMP circuits Filters, smusordar
uscillators : criterion for oscillaton, singie-
rransistor and OPAMP conf:gurators. Func.-
ton generators and wave-shaping crcunls.
Power supplies.
Oigital Electronics
Boolean algebra; minimisation of Bogiean
functiors; logic gates; digitat 1C farmilios
(DTL, TTL, ECL, MOS, CMOZ). Combina.
tonal circuls - anthmelic circuits, cede cen-
verters, mulliplexers and decoders. Se-
quential circuits ¢ tatches and fhg-fiops,
counters and shift-registers. Comparates.
umers, mullividbrators. Sample and hald cir-
cuits, ADCs and DACs. Semiconductor
memones. Logic implementation using
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programmabie devices (RCM, PLA, FPGA,).
Energy Conversion
~rinciples of electromechanical enegrgy con-
version @ Toique ard emt in rotating ma-
ttunes, DC machines | charatenstics and
performance analysis; starting and speed
ontrol of motars. .
Transformers : principles of cperation and
analysis; regulation, efficiercy; 3-phase
ransformers. 3-phase induction machines
and synchronous machines : charactens-
bes and preformance analysis; speed con-
trol. Special machines : Stepper motors,
brushless dc motors, permanent magnet
motors single-phase motors: FHP. '
Power Electronics and Electric Drives
Semiconductor power devices diode, tran-
sistor, thynstor, tnac, GTO and MOSFET -
slalic charactenstics and pnnciples of op-
eralion; Inggering circuls; phase control
ectifiers, badge converters - tully-controfied
and raificontrolled: panciples of thynistor
choppers and inverters, basic concepts of
speed controt of dec and ac motor dnves
Agplicatons of vanable-speed drives
Analog Communication ‘
Random vanables : continuous, discrete;
probability, probability lunctions.
Smtististical averages; poobability models:
Random sgnals and noise  white roise,
roise equivalent bandwidin: signal trans-
mission with noise; siynal to noisa 1atio
Lincar CW modutation Ampittude 1nodu-
Loon: DSB, DSB-SC and 58, Modulators
ar< Demodutators; Phase and Frequency
modulation : PM & FM signals; narowband
R guneraton & delecuon of FM and P,
Deemphasis, Preemphasis. CW modula-
on system ; Superhetrodyne receivers, AM
feceivers, corununication receivers, FM
recenvers, phase Jocked ooy, SSB recaiver
Signal 1o noise ratio calaufation for AM 2nd
FM recervers,
Microwaves 20d Antenna
Electromagnietic radiaton, Propagabon of
waves: ground waves, sky wave., space
‘wave. troposphen scatter propagation, Ex-
raterresinial communications. Antenna ;
Vanous types, gamn, iesistance, band-width,
beamwidth and polarization, effect of
ground. Antenna coupling, high frequency
ariennas; rmicrowave antennas, special
kurpose antennas. Microwave Services -
Rlystren, magnetron, TWT, gun diodes,
Impat, Bipolar and FETs, Microwave inte-
¢rated circuits. Microwave meadsurements.

PAPERII

Control Systems ,

Finments of control systems, block-dia-
Liam representaton; opendoop & closed-
‘cop systems; principles and applications
offeed-back L.T! systems * time-domain and,
transform-domain analysis. Stability :
Routh Hurwitz criterion, foot-loci, Nyquist's
criterion, Bode-plots, Design of lead-lad



compensators. Proportional, Pl, PID con-
w/ollers. State-variable. representatian and
2 qalysis of control systems. Principles of
drsuiete-control systems,

Electrical Engineering Materials
Electricalielectronic behaviour of matenals
 conductinty; free-electrons and band-
theory; intrnsic and extrinsic semiconduc-
tor, p-n junction; solar cells, super-conduc-
tivity. Dielectric behaviour of matenals; po-
larization phenomena; piezo-eleciric phe-
nomena. Magnetic materials : behaviour
and application. Photonic materials : refrac-
tive index, absorption and emission of light,
aptical fibres, lasers and opto-electronic
materials.

Microprocessors and microcomputers
8-bit microprocessor ; architecture, CPU,
modute design. memoary interfacing, /0, Pe-

ripheratl controllers, Multiprocessing. IBM
PC architecture : overview, introduction to

D08, Advanced microprocessors.
Measurement and Instrumentation
Emor analysis; measurement of cumrent volt-
age, power, energy, power-factor, resis-
tance, inductance, capacitance and fre-
guency; bridge measurements. Electronic
rmeasuring instruments : multimeter, CRQO,
digital vottmeter, 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.
-1CTechnology
Qverview of iC Technalogy. Unit-steps used
in IC fabricatidn : wafer cleaning, photo-li-
thography, wet and dry etching, oxidation,
diffusion, ion-implantation, CVD and
LPCVD techniques for deposition of poly-
silicon, 'silican, silicon-nitride and- silican
di-oxide; metallisation and passivation.’
Power Systerns : Anatysis and Control
Steady-state pérformance of overhead
transmission linaes and cables; pnnciples
of active and reactive power transfor and
distribution; per-unit quantities; bus admit-
tance and impedance materices; Joad flow,
voltage control and power faclor correction;
econarmic operation; Symmeterical compo-
nents, analysis of symmetrical and unsym-

metrical faults. Concept of system stability -,
swing curves and equal area criterion. Static.
VAR system. Basic concepts of HVDC trans-

mission; FACTS. Computer control and Au-
tomation : Introduction to energy control cen-

tres; various states of a power system;-

SCADA systems and RTUs. Active power
control : Speed control of generators, tie-
line control, frequency control. Economic
dispatch.

72

’

Lx-7§/ a0

Power systemn protection

Principles of overcument, diffsrential and
distance protection. Concept of solid stale
relays Circeit brakars. Computer aided pro-
tection : introducton; line bus, generdlor,
transformer protecton; numeric relays and
application of DSP o prutection.
Non-conventional Energy Sources and
Energy Management

Introduction to the energy problem; difficul-
ties with conventional energy sources.
Wind-Energy : Basics of Wind turbine aero-
dynamics; wind-energy conversion sys-
terns and their integration nto electrical grid.
Solar-Energy | Thermal conversion : photo-
voltaic conversion. Wave-énergy. Impor-
tance of Energy Management : Energy au-
dn, energy econonucs © discount rate, pay-
back peniod, internal rate of retum, Ife cycle
costing.

Digital Communiation

Pulse code modulation (PCM), diferential
puise code modulation (DPCM), delta
modulation (DM}, Digital modulation and
demodulation schemes : amplitude, phase
and fmquencyjfeying schemes {ASK, PSK,
FSK). Emor control coding @ error detection
and comection, linear block codes, convo-
lution codes. Information measure and
source coding. Data networks, 7-layer ar-
chitecture.

Satellite Communication, Radar and TV
Satellite Communincation : Generaf over-
view and technical characteristics, earth sta-
tion equipment, satellite link design, CNR
of Sateflite system. Radar : Basic principles,
Pulsed systemns : CW Dogppler radar, FMCW
radar, Phase array radars. Television Sys-
tems : Felovision systems and standards,
Black-and White-end CEbur-TV trinsmis-
sion and receiver . ystems,

Flbre Optic Systemn

Muttiplexing : Time division ruttiplexing, Fre-
quency Division muttiptexing. Optical prop-
erties of materials : Refractive index absorp-
bon and  emission of light, optical fibres,
asers and optoelectronic materials Fibre
cpbc links.
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PIECHANICALENGINEERING
PAPER |-
1. Theory of Machinea
"Kinsmatic and dynamic_arjalyeip of planar

mechanisms. Camg, Geare and gear .

trains, Flywhecls, Govemora, Balancing of
rigid rotors, Balancing of single and
multicylinder enginss, Linear vibration
analysis of machnical systams (single de-
‘greo and two degreos of fraodom), Critlcal
spcads and whiding of shafts, Automatic
Controly, Bolts and chain drives. Hydrody-
namic bsarings. i )
2.1%2chenics of Sollds :
Stre2s end straln In two dimonglons. Prin-
cipal stressoa and strainas, Mohr's conatruce-
tion, lincar eloatic materiala, icotropy ond
an {rotropy, Stress-strain relations, uniiaxial
lording, thormat atressns. Beams :-Band-
ing momon! and shear farco dlagrams,
bonding strobsos8 and defiagtion of beama,
Shear stross distribution. Torsion of shafts,
Mholical springs. Cophined gtresses, Thick
and thin walled presiure vedssls. Struls
.and columns, Strain energy conce s and
._§l1oorios of failure. Rotating disds. Shrink
fits.
3. Enginarring Materlals o ,
Basic concepts on struciure of sollds, Crys-
talline matorials, Defects in crystalline ma-
terials, Alloys and binary phase diagrams,
slruqturo and properties of common ongi-
noerng matarnals. Hoat troatment of stoels.
Plastics, Ceramics and composite Materi-

ala, common applications of various mate-
rials.

4" Manufacturing Sclanca

Marchant's force analysis, Taylors too! life
aquation, machinability and machining
aconomics, Rigid, small and flexible auto-
mation, NC, CNC. Recent machining moth-
qu- EDM, ECM and ultragonics. Applica-
tion of Ianors and plasmas, analyshs of form-
qu pracosseg, High energy rate forming.
Jign, fixtures, tools and gauges, Inspsction
‘O{I tength, position, profils and surface fin-
ish.

5 MANUFACTURING MANAGEMENT :
Production Planning and Control, Farecast-
ing-Moving averaga, oxponential smooth-
ing, Operations aheduling; assombly line
balancing. Product dovelopment.
Broakoven analysis, Capacity pl: nning.
PERT and CPM.

Control Operations : Inventory control-ABC
analysis. EOQ model. Matarials roquire-
ment planning. Job disign, Job standards,
work moasuremont, Quality managoment-
Qualily control. Oparations Recearch : Lin-
ear programming-Graphical and Simplex
mothods. Transportation and aesignmont
models. Single sorver quouing madol.
Valua Engincering : Valus analysis for cost
valuo. Total quality menegement and foro-
casting techniques. Projoct management.
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G.ELEMENTOOFCOMFUTATTON::,
Computer Organisation, Flow charting. Fea-
tures of Common Computer Languages-

FORTRAN, d Base ll}, Lotus 1-2-3 C and

elamentary programming.
PARENRA

‘1. THERMODYNAMICS:
? Basic concept. Opsn and closed systems,

Applications of Thermodynamic Laws, Gas

i gquations, Clapeyron equation, Availabil-

ity, Irreversiblity and Tds relations.

2.1.C. Engines,Fuels and Combustion:
‘Spark Ignition and compression ignifion
engines, Four stroke engine and Two stroke
engines, mechnical; thérmal and volumaet-
ric efficiency, Heat balance.

Coumbustion process in S.1. and C.l. en- .

gines, preignition detonation in S.1. engine
Diesol knock in C.l. engine. Chocle of en-
yinae fuels, Octance and Cetane retings. Al-
“temate fulels Carburration and Fuel Injec-
'.tion, Engine emissions and control. Solid,
liquid a gaseous fuels, stoichomaetric air
‘requirements and excess alr factor, fuel gas
nalysis, higher and lower calorific values
and their measurements,
. 3. HEATTRANSFER,REFRIGERATIONAND

" AIRCONDITIONEG:

* One and two dimensional heat conduction.
Heat transfer from extended surfaces, heal
transfer by forced and free convection. Heat
exchangors. Fundamentals for diffusive and
connective mass transfor, Radiation laws,
heatexchange betweon biack and non baick
surfaces, Network Analysis. Heat pump re-
frigeration cycles and systems, Condens-
aers, evaporators and expansion devices
and controls. Properties and choice of re-
frigerant, Refrigeration Systoms and com-
ponents, psychometrics, comfort indices,
cooling load calculations, solar refrigera-
tion. :

4. TURBO-MACHINES AND POWER
PALNTS: _

Continulty, fomenium and Energy Equa-
tions. Adlabatic and isentroplc flow, fanna
lines, Raylegh lines. Theory and design of

. axial flow turbines and compressors, Flow

" through:.turbo-machine balde, cascades,

“i‘centrifygal comprossor. Dimansional

analysis and modelling. Solection of site
for steam, hydro, nuclear and stand-by
power plants, seloction base and posk load
power plants, Modem High pressura, High
duty boilers, Dralt and dust removal equip-
ment, Fuel and cooling water systems, haat
balance, station and paint heat rates, op-
eration and maintonance of various power
plants, preventivo maintenance, econom-
ics of pwor gonaration,
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y STATISTICS
PAPER-l

Prabnbility :

Sample space and events, probabllity mea-
sure and probabiiity space, randomvariable
as a measurable function, distribution func-
tion of a random variable, discrete and con-
tinuous-type vandom varlable probabllity
mass function, probabliity density function,
-vector-valued randomvarlable, marginaland
conditionaldistibutions, stochastic Indepen-
dence of avents and of random variabies.
expectation and moments of a random vari-
abls condlllnalexpectaﬂon convergenceof
a sequenca of random varlable in distribu-
tion, In probability, in p-th mean and almost

-averywhaerae, thelrcriterla and inter-relations,
Borol-Cantelll lemma, Chebyshevs and
Khinchine

“swenklaws of large numbers, strong law of
large numbers and kolmogorov's theorems,
Glivenko-Cantelli theorem, probability gen-
erating function, characteristic tunction, in-
varsiontheorem, Laplacetransform, related
uniquegness and cominultytheorems‘deter-
mination of distribution by its moments.
Linderberg and Levy forms of central limit
theorem, standard discrete and continuous
probability distributions, thelr inter-relations
andlimiting cases, s!mplepropemesofilmte
Markov chains.

Stntisticalinfarenco

Conslstancy, unblasedness, efficlency, suffl-
clency, minimal sufficiency, comp.eteness,
ancillary statistic, factorization theorem, ex-
ponentialfamily ot distrbution and its proper-
tlas, uniformly minfmum variance unblased
-(UMVU) estimation, Rao-Blackwasil and
Lehmann-Schelfe theorems, Cramer-Rao

-naquailty for single and several-parameter
family of distributions, minimum variance
bound estimatorand its properles, modifica-
tlons and extensions of Cramer-Rao inequal-
ity, Chapman-Robbins inequality,
Bhattacharyya's bounds, estimation by meth-
ods of moments, maximum likelihood, least
squares, minimum chi-square and modified
minimumchi-square, properties of maximum
likelihood and othor estimators, idea of as-
ymptotic efficlency, Idea of prior and poste-
rlordistributions, Bayas estimators.
Non-randomisad and randomisedtests, critl-
.col function, MP tests, Neyman-Pearson
Iamma, UMP tosts, monotone likelihcod ra-
tlo, gonoralised Neyman-Pearson lemma,
similar and unblased tests, UMPU tests for
singlo andsovoral-parametor families ofdls-
tiibutions, likelthood rotates and its large
gampla propoarties, chi-equare goodness of
fittostand lts asymptofic distribution.

Ev«—?ﬁ/&oo}

Conf‘dcmoboundoandkamatbnwlthteam

uniformly moat accurata (UMA) and UMA

unblasedconlidencebounds,
Kolmogorov'a test for goodness of fit and lm :

conslatency. sign test and its optimalfty. -
wlicoxon slgned-ranks test and its consis-

tancy, Koknogorov-Smirnov two-sampla test,
run test, Wikcoxon-Mann-Whiltney test and
medlan test, thelr consistency and asymp-
totlc normality.

Wald's SPRT and its properties, OC and ASN
functions, Wald's fundamental identlty 8-
quentlal estimation.

Linear Inference and Multivariate Analy-
sis

Linear statistical models, theory of least
squares and analysls of variance, Gauss-

Markolf theory, normal equations, least .

squares eslimates and their precision, test
of significance and interval estimatas based
on least squares theory in ons-way, two-
way and three-way classified data,
regression analysis, linear regression,
curvilinear regression and oithogonal
polynomials, multiple regression, multiple
and partial correlations, regression
diagnostics and sensitivity analysis,
calibration problems, estimation of variance
and covariance components, MINQUE
theory, mullivariate normal distribution,
Mahalanobis' D? and Hotelling's T ? statistics’
and thelr applications and properties,’
discriminant  analysis, canonical
correlations, one-way MANOVA, principal
component analysis, elements of factor
analysis. :

Sampling Theory and Design of Experl-
ments

An outline of fixed-population and super-
population approachaes, distinctive features
offinite population sampling, probability sam-
pling designs, simple random sampling with
and without replacemsent, stratified random
sampling, systematic sampling and its effi-
cacy for structura! populations, clustarsam-
pling, two-stage and multi-stage sampling,
ratio and regression, methads of estimation
involvingone ormore auxiliary variables, two-
phase sampling, probability proportional to

size samplingwith and without replacement,

the Hansen-Hurwitz and the Horvitz-Themp-

son estimators, non-negative vasiance esti-
mauunwithrelerencetothe Horvitz-Thomp-

- sonestimator, non-sampling errors, Warner's

randomised response techmque for sensi-
tivecharacteristics,

Fixed atiects model (two-way classitication)
random and mixed effects models (two-way
classification percell), CRD, RBD, LSD and

»
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their ‘analyses, incomplete block designs,
conceptsoforthogonalty andbalance, BIBO,
“issing plottechnique, factorialdesigns : 2n,
3<and 3?, confounding in factorial expari-
ments, split-plot and simple lattice designs.
"PAPER-Ul
I. Industrial Statistics
Process and productcontrol, generaltheory
of control charts, different types of control
charts forvariables and attributes, X, R, s, p.
np and ¢ charns, cumulative sum charn, V-
mask, single, double, multipls and sequen-
tial sampling plans for attributes, OC, ASN,
AOQand ATlcurves,concepts of producer's
andconsumersrisks, AQL, LTPDand AOQL,
sampling plans for variables, use of Dodge-
Romig and Military Standard tables. -
Concepts of reliability, maintainability and
avallability, reliabiiity of series and paralle!
systems and othersimple configurations,re-
newaldensity and renewalfunction, survival
modals (exponential), Weibull, lognormal,
Rayleigh, and bath-tub), difterent types of
redundancy and use of redundafxcy in reli-
abilty improvement,
problems in life-testing, censored and trun-
cated experiments for exponential modsls.
1. OptimizationTochniques
Ditferent, typas of modelsin Operatbname
search, theirconstruction and generalmsthod
sof solution, simulation and Monte-Carlo
mothods, the structure and formulation of lin-
ear.prograrmnming (LP) problem, simple LP
model and its graphical solution, the simplex
procedure, the two-phase method and the
M-tochniqus with artificlal variables, the du-
alitytheory of LPandits economic intarpreta-
tion, sonsitivity analysis, transportation and
assignment problems, rectangular games,
two-pamgon zero-sum games, methods ot so-
lutton{graphicaland algerbralkc).

Replacementof falingordeteriorating tems,
group and individual replacement policies,
concept of sclentific inventory management
and analyticalstructure ofinventory problems,
simplae models withdeterministic and stochas-
tic domand with and without lead timse, stor-
ago models withparticularreferencetodam
typo.

Homogenoousdiscrete-time Markov chains,
transltion probability matrix, classification of
states and orgodic theorems, homogeneous
continous-time Markovchalns,Polssonpro-
coss, olements of queusing thaory, MW/ 1,
MMAC, GAWT and MAG/1 queues.

Solution of statistical problems on comput-
ersusingwoeiknown statistical software pack-
ageslike SPSS.
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iil. Quantitative Economics and Ofticial
Statistics
Determination of trend, seasonal and cycli-
calcomponents, Box-Jenkins method, tests
for stationery of series, ARIMA models and
determination of orders of autoregressive and
moving average components, forecasting.
Commonly ‘used index numbers—
1Laspeyre's, Faasche's and Fisher's ideal
index numbers, chain-base index number,
uses and limitations of index numbers,
index number of wholesale prices,
consumer price Index number, index
numbers of agricultural and industrial |
production, tests for index numbers like
proportionality test, timg-reversal test,
factor-reversal test, circular test and
dimenslonal Invariance test.

Generallinear model, ordinary leastsquares
and generalised least squires methods of
-astimation, problem of mutticollinearlity,con-
sequences and solutlons of multicollinearity,
autocorrelation and its consequeces,
‘heteroscedasticity of disturbances .and its
testing, test for independe of disturbances,
Zsliner's seemingly unrefated regression
aquation model and its estimation, concept
of structure and modelforsimulaneous equa-
tions, problem of identiticatioon-rank and or-
derconditions of identifiabilty, two-stage least
squares method of estimation.
Presentofficial statistical system in India re-
latingto population, agricuture, industrial pro-
duction,trade and prices, msthods of collec-
tion of official statistics, their reliability and
limitation and the principa! publications con-
taining such statistics, various official agen-
cies responsiblefor data collection and their
maintunctions.
IV.Demography and Psychometry
Demographic data from census, registration,
- NSS and other surveys, and their limitation
and uses, definition, construction and uses
of vitalrates and ratios, measuras of fartility,
reproduction rates, morbidity rate, standard-
ized death rate, complete and abridged life
tables, construction of life tables from vital
statiscsandcensusreturns, usos of lifotables,
logistic and other population growth curves,
fifting & logistic curve, population projection,
stable popuiation quasi-stable population
techniques In estimationof demographic pa-
rameters, morbldity and its measurement,
standard classification by cause of death,
health surveys and use of hospltal statistics.
Mathods of standardisation of scales and
tests, Z-scoras, standard scores, T-scores,
percentile scorss, Intelligence quotient and
its measurement and usas, valldity of tes!
scores and its determination, use of factor
analysis and path analysis in psychometry.



