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VOL - XXX Aizawl, Tuesday, 24.4.2001 Vaisakha 4, S.E. 1923, Issue No. 78·

NOTIFICATION

No.AI2018! l/85-P&AR (GSW), the 20th April, 2001: In exercise of the powers conferred by the
proviso to Article 309 of the Constitution ofIndia, the Governor of Mizoram is pleased to make the
following rules regulating the recruitment and conditions of service ofpersons appointed to the Mizoram
Finance and ACCOWltS Service.

PART - I - PRELIMINARY

1. SHORT TITLE AND COMMENCEMENT:

( 1) These Rules may be called the MizoramFinance and Accounts Service Rules; 2001.

(2) l1ley'shall come into force from tile date ofpublication in the Official Gazette.

-y DEFIN1TIONS :'

In these rules, unless the context otherwise requires :-
"Commission" means the Mizoram Public Service Commission;
"Constitution" means the Constitution of lndia;
"Duty Post" means any post specified in Schedule II and it includes a temporary post
carrying the same designation and pay as any ofthe post specified in that Schedule and any
other temporary post declared as duty post by the Governor;
"Gazette" means the Mizoram Gazette;
"Government" means the Government ofMizoram;
"Member of the Service" means a person appointed in a substantive capacity to any grade
ofthe Mizoraui Finance 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 ofMizoram Act 1986 (Central Act No. 34 of 1986);.

(i) .."Schedule Tribes" means such tribes as are specified by the President ofIndiaunder the third
Schedule of the State of Mizoram Act 1986 (Central Act No. 34 of 1986);

0) "Service". means the Mizoram Finance and Accounts Service:
(k) "State" means the State of Mizoram;
(1) uyear" means the Calendar Year.
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PART - II - CONSTITUTION OF THE SERVICE AND ITS CLASSIFICATION

3. CONSTITUTION OF THE SERVICE:
.~ r

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 C(\' ist ofthe following persons, namely :-

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

(b) allpersonsto be appointedto the Serviceinaccordancewith theseRules,afterthe commencement
ofthese Rules. .

4. COMPOSITION AND STRENGTH OF SERVICE:

(I) The composition and strength ofthe service and nature ofpost there-in shall be as may be
determined by the Governmentfrom time to time.

(2) At the commencement ofthese Rules, the composition and strength ofthe Service and the
nature ofposts therein shall be as shown in Schedule - IT

5. CLASSIFICATION:

.;0 (1) The service shall have four grades, namely :

(a) Selection Grade
(b) .Junior Administrative Grade
(c) Senior Grade
(d) Junior Grade

(2) All the posts in the Service shall be MizoramFinance and Accounts Service (Group A)
Gazetted posts.

PART - III - RECRUITMENT TO THE SERVICE

6. METHOD OF RECRUITMENT:

Recruitment to the service after the commencement ofthese rules shall be by the followingmethods,
namely:-

(a) 50% ofthe substantive vacancies shall be filledby selection in a manner specified in Part- V
of these rules from amongst those substantively holding the post ofAuditors, Divisional
Accountants, Treasury Accountants and Superintendent ofAccounts in the Department of
Food and Civil Supplies and Transport under the Govemment ofMizoram.

(b) 25% ofthe substantive vacancies shall be filled by promotion through selection method
from amongst those substantively holding not less than five years the post ofAuditors,
Divisional Accountants, Treasury Accountants and Superintendent ofAccounts in the
Department ofFood & Civil Supplies and Transport under the Government ofMizoram.

(c) TIle remaining 25% ofthe 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
recnntment through a competitive examination in the mannerspecified in Part - IV ofthese rules.
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8.

PART - IV - DIRECT RECRUITMENT AND APPOINTMENT

7. COMPETITIVE EXAMINATION:

(1) Save as provided in rules 6 and 14, appointment to the service against 25% ofthe substantive
vacancies in the Junior Grade which may occur from time to time in the authorised permanent
strength ofthe service shall be only through competitive examination in the manner specified
in these rules.

(2) 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. .

(3) The Commission, shall prepare a list ofsuccessfulcandidates who appeared in the examination
in order of merit and it shall send the list to the Government.

(4) The examination shall be in accordance with the rules and syllabus as per Schedule III - A.

PROCEDURE OF DIRECT RECRUITMENT

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

(a) He must be a citizen ofIndia.

(b) He must have attained the age of21 years, but must q,ot have exceeded the age of30 years
on the first day of the year ofadvertisement :

Provided that the upper age limitmaybe relaxedby 5 years in the case ofcandidates belonging
to Scheduled Castes and Scheduled Tribes and in respect ofcandidates belonging to special
categories in accordance with any general or special order issued by the Government from
time to time.

(c) He must hold a degree ofany University recognised by the Central/State Government.

9. APPOIl\TMENT OF DIRECT RECRUIT:

(i) Subject to the provisions ofthese rules, appointment to the Service shall be made from the
candidates included in the list referred to in Rule 8(3) ofthese rules strictly inthe order of
merit and with due regard to the ratio specified in Rule 6(a) and,(b) of these rules;

(ii) A person appointed to the Service shall join within 45 days from the date ofreceipt of the
order ofappointment, failing which and unless the Governor is otherwise pleased to extend
t~e period, the appointment shall be liable to cancellation.

PART - V -.RECRUITMENT BY LIMITED DEPARTMENTAL EXAMINATION

10, RECRUITMENT BY LIMITED DEPARTMENTAL EXAMINATION:

(I) Save as provided in rules 6 & 13, appointment to the service against 50% ofthe substantive
vacancies in the Junior Grade which may occur from time to time in the authorised permanent
strength ofthe service shallbe made through a limiteddepartmental examination in the manner
specified herein below.

(2) A limited departmental exam for selection to Junior Grade of the Service shall be held by
theCommission at such intervals as the Governor may, in consultation with the Commission
determine from time to time.

. (3) The examination shall be in accordance with the rules and syllabus as per Schedule III - B
of these rules.
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II. PROCEDURE OF SELECTION UNDER RULE - II

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

(a) Incumbents ofthe posts mentioned in rule 6(a), who have put in for not less than five
years regular service in their respective gradesand lower grade mentioned at clause
(b) below taken together shall be eligible to appear at the examination.

(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 ofMizoram who have served in their respective grades/posts on
regular basis for not less than five 'years; shall be eligible to appear in the limited
departmental examination.

I

(2) The decision 'ofthe Commission as to the eligibilityor otherwise ofa 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 Commission shall not be admitted to the Examination.

(3) The Commission shall prepare and forward to the Government a list of candidates arranged
in order of merit ofcandidates who have qualified in the' examination.

(4) The list of successful candidates shall ordinarily remain valid for one year from the date of
.Commission's meeting. .

12. 0; APPOINTMENT BY SELECTION:

All appointments to the serviceby wayofselection in the manner specified hereinbefore, shall be
made from the candidates included in the list referred to in sub-rule (3) of rule 11 ofthese rules in
order of merit and strictly to the extent specified in rule 6(a) of these rules .

13. INITIAL APPOINTMENT TO THE SERVICE:

Not withstanding anything contained in these rules, the Go~ernor may, at the commencement of
these rules, appoint any person to the service in the appropriate grade or scale. who.rat such
commencement, holds any of the posts specified in Schedule n. ,
EXPLANATION: For the purposeoftheserules,a personwho would have helda post mentioned
in Schedule II but for his being on leave, deputationor on Foreign Service or for his temporary or
officiating appointment to an equivalent or higher post, shall be deemed to be holding such a post.

PART .. VI- APPOINTMENT, PROBATION, TRAINING AND CONFIRMATION

14. APPOINTMENT:

( I) All appointments to the service shall be rrn cj. appropriate grades of the service and
not against any specific post of the service.

(2)' "All appointments to the service shall be made by the Governor and shall be notified in the
Official Gazette.

IS. DISQUALIFICATION:

(i) 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 ofa statutory body shalt
not be appointed unless a release Certificate or a 'No objection Certificate' from that government
statutory body, as the case may be, is furnished.

16. • PROBATION:

(i) Every person recruited to the service in accordance with these rulesshallbe on probation
for a period oftwo years;

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

(ii) A person on probation shall be liable to be discharged from the service at any time without
assigning any reason thereofduring the period ofprobation; ,

Provided that ifsuch a person onprobation holds a lien on ariypermanent post under
the Central Government or the State Government or Administration ofUnion Territory, he
shall be reverted to that post;

~- Provided further that a person who holds a lien to any permanent post under the Central
Government or the State Government or Administration ofUnion Territory may, ifhe so
desires, during the period ofprobation have the option to revert back to hisparent department
after giving 3 months notice.

17. TRAINING:

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

Provided that the Governor may, ifsatisfiedthat there are special grounds for so doing, exempt
a probationary from the operation ofthis rule,

NOTE :- Incase ofpersons appointed prior to the commencement oftheserules and whose
services were regularised.by the government without training .during the probation
period, they shall be treated as exempted from the operation ofthis rule.

18. DEPARTMENTAL EXAMINATION:

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

Provided that the Governor may, for a good and sufficientreasons, temporarilyexempt a probationer
from appearing and passing any one or more ofthe prescribed departmental examination.

NOTE :- TIle existing incumbents ofan categories ofpost included in the initial constitution and whose
services were regularised by die government without departmental examination, they shan
be exempted from appearing and passing the departmental examination.

19, CONFIRMATION:

A member whohas been declared to have satisfactorily completed the period ofprobation shall
he confirmed in the Service.
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PART - VII - MISCELLANEOUS PROVISION

Rs. 14,300-400-18,300/
Rs. 12,000-375-16,500/
Rs. 10,000-325-15,200/
Rs. 8,000-275-13,500/-

20. TIME SCALE OF PAY:

TIle time scale ofpay admissible to the service shall be as follows, subject to revision bythe government

from time to time.

(a) SELECTION GRADE
(b) JUNIOR ADMINISTRATIVE GRADE
(c)· SENIOR GRADE
(d) JUNIOR GRADE

21. FIXATION OF INITIAL PAY:

( 1) On first appointment to the services, the initial pay ofmember of the service shall be fixed
at the minimum ofthe time scale unless under the Fundamental Rules and Subsidiary Rilles
or any other Rules governing the fixation ofpay 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/appointmentofa 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 FundamentalRules and Subsidiary RuIes or any other rules governing the fixation
ofpay in force from time to time.

22. INCREMENT:

( I ) TIle first increment due to a member in the time scale ofpay shall accrue on the expiry of
successful completion ofthe period ofprobation.

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

PROMOTION TO mGHER GRADE:

(I) Subject to the provision ofthe sub-rules 2,3 and 4 below, appointments ofthe 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 ofthe 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 of5
years subject to rule 18.

(3) A member ofthe 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 ofentry into Junior Grade out of
which he should have rendered regular service at least 3 years in the Senior Grade.

(4 ) A member ofthe services in the Junior Administrative Grade shall be eligible for promotion
to the Selection Grade after he has served in the Junior Administrative Grade for a minimum
period of5 years or not less than 18 years ofservice counted from the date ofentry into Junior
Grade out of which he should have rendered regular service at least 2 years in Junior
Administrative Grade..

...
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24. POSTING OF MEMBER OF THE SERVICE:

Ex-78/200:t

Everymemberofthe Serviceshall, unlesshe is appointedto an ex-cadrepost, or is otherwisenot
available for holding a duty post owing to the exigencies ofpublic services,be posted against ,I

duty post under the Government.

25. SENIORITY :

(i) TIle seniorityinter-se oftilemembersofthe service atitsinitial constitution shallbe asdetermined
byGovernment inaccordance withthe ordersandinstmct:ions inforcebeforethecommencement

. ofthese Rules.
(ii) The seniority inter-seofthe members ofservice appointedafter the commencement ofthese

rulesshallbe determined bythe Government fromtimeto timein accordancewith principles/
rules for determination as may be made by the Government.

26. OTHER PROVISIONS RELATINGTO CONDITION OF SERVICE:

Exceptas providedin these rules, allmatters relatingto pay,allowances, leave,pension, discipline
and other conditionsofservice shallbe regulated by the general roles framedby the Government
from time to time.

27. RELAXATION:

Where the Governor is satisfiedthat the operation ofany ofthese rules causes undue hardship ill
;;. any particular case, he may dispensewith or relax that rule to such extent and subject-to such

conditionsas he may consider necessary for dealing with the case in a just and equitable manner
in consultation with the Commission.

Providedthat the case ofanyperson shallnot be dealt with in anymannerless favourable to
himthan that provided by any ofthese rules. . .

28. INTERPRETATION:
,

Ifanyquestionarisesrelatingto the interpretation ofthese rules,it shallbe referredto the Governor
whose decision thereon shallbe final.

29. . REPEALAND SAVING:

( I) On and fromthe commencement ofthese rules, the MizoramFinanceandAccounts Service
Rules, 1991 issuedunderNotification No.A 12018/1/85-P&AR(C)dated8.5.91andpublished
in the Mizoram Gazette Issue No.93 dated 10.5.1991 and its amendmentsissued under
NotificationNo.A.12018/1I8S-P&AR(GS) dated 23.5.1997, 'andpublishedin the Mizoram
Gazette IssueNo. 159dated 6.6.1997, NotificationNo.A 12018/1/85-P&.AR(GSW) dated
31.7.1997, publishedin the MizoramGazette Issue No. 261 dated 6.8.1997, and addendum
issuedunderNo.A 120I8/1I85-P&AR(GSW) dated 18.9. I997.andpublished inthe Mizoram
Gazette Issue No. 336 dated 30.9.1997 shall stand repealed.

(2) Notwithstanding suchrepeal, anyorder madeor actiontakenunderanyofthe rulesso repealed
or under any general orders ancillary thereto shallbe deemedto have been validlymade or
taken under the corresponding provisionsofthese rules.

By order and in the name ofthe Governor ofMizoram

Sd/- S.K. JAIN
Secretary to the Govt. ofMizoram.
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SCHEDULE- I
RULE - 3(a)

Total

13.

44.
45.

43.

40.
41.
42.

10.

II.
12.

34.
35.
36.
37.
3X.
39.

Director,.Accounts & Treasuries
Joint Secretary, Finance Department (Budget)
Dy'. Secretary (Budget), Finance Department
Director-cum -Dy. Secretary Institutional Finance & Small Savings
Director. Mizoram State Lotteries
Joint Directors of Accounts & Treasuries
Under Secretary (Accounts), Finance Department
Dy. Examiner of Local Accounts.
Dy. Director ofAccounts & Treasuries
Dy. Director ofAccounts in Administrative Training Institute
Dy. Director ofAccounts in Public Works Department
Dy. Director ofAccounts in Power & Electricity Department
Dy. Director ofAccounts in Rural.Development

14. Dy. Director ofAccounts in Food & Civil Supplies
15. Dy. Director-cum-Under Secretary, Institutional Finance and Small Saving.
16.. Dy. Director ofMizoram State Lotteries
17. "Treasury Officer. Aizawl North
1X. Treasury Officer, Aizawl South
19. Treasury Officer, Lunglei
20. Treasury Officer. Saiha
2. I. Assistant Examiner of Local Accounts
22. Assistant Director ofAccounts & Treasuries

Assistant Director ofInstitutional Finance and Small Saving
Assistant Director of Mizoram State Lotteries
Finance & Accounts Officer in Public Works Department
Finance & Accounts Officer .in School Education
Finance & Accounts Officer in Higher & Technical Education
Finance & Accounts. Officer in A.H. &Vety
Finance & Accounts Officer in Health Services
Finance & Accounts Officer in Industries
Finance & ACCOWlts Officer in Soil & Water Conservation
Finance & Accounts Officer in Environment & Forest
Finance & ACCOWlts Officer ill Police
Finance & Accounts Officer in Agriculture
Finance & Accounts Officer in Printing & Stationery
Finance & Accounts Officer in Rural Development
Finance & Accounts Officer in Public Health Engineering
Finance & Accounts Officer in Trade & Commerce
Finance & Accounts Officer in Geology & Mining
Finance & ACCOWlts Officer in Mizoram Public Service Commission
Finance & Accounts Officer in Local Administration Department
Finance & ACCOWlts Officer.in Revenue
Finance & Accounts Officer in Power & Electricity
Finance & Accounts Officer in Transport
Finance & Accounts Officer in Food & Civil Supplies

24.
25.
26.
27.
2.X
29.
30.
31.
32.

4.
5.
6.

7.
X.
9

LIST OF EXISTING POSTS AND BREAK-UP TO INITIALLY COMPOSE THE SERVICE

No. ofPosts
1
1
1
1
1
2
1
1
3·
2
1
1
1
1
1
1
1
1
1
1
1
5
1
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

54

3.

I.
2.
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SCHEDULE-II
RULE - 4(2)
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TH[ AUTHORISED PERMANENT STRENGTH OF THE SERVICE AND P~TICULAR

OF THE POSTS INCLUDED IN THE SERVICE RUlJES

I. Specified posts under Government ofMizoram
2. Deputation, Training and Leave Reserves

A. SELECTION GRADE:

Total
Say

No. ofPosts
54
10.2
64.2
64

I.
2.

Director, Accounts and Treasuries
Joint Secretary, Finance Department

I
I

Total of A 2

....
B. JUNIOR ADMINISTRATIVE GRADE:

I. 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 ofAccount & Treasuries 2

Total of B 5

C SENIOR GRADE:

I. Under Secretary, (Accounts) FinanceDepartment 1
2. Dy. Examiner ofLocal Accounts 1
3. Dy. Director ofAccounts & Treasuries 3
4. Dy. Director ofAccounts :in Administrative Training Institute 2
5. Dy. Director ofAccounts in Public Works Department 1
6. Dy. Director ofAccounts in Power & Electricity 1
7. Dy. Director ofAccounts in Rural Development Department I
8. Dy. Director ofAccounts in Food & Civil Supplies Department 1
9. Dy. Director-cum-Under Secretary, Institutional Finance and Small Saving 1
10. Dy. Director ofMizoram State Lotteries 1

Totalofe 13

D, JUNIOR GRADE:

I.
2.
3.

Treasury Officer, Aizawl North
Treasury Officer, Aizawl South
Treasury Officer, Lunglei

1
1
1



Ex---78/200 I - 10 -

4. Treasury Officer, Sarna
5. Assistant Examiner of Local Accounts
6. Assistant Director of Accounts & Treasuries
7. Assistant Director of Institutional Finance and Small Saving
8. Assistant Director ofMizoram State Lotteries
9. Finance & Accounts Officer In Public Works Department
10. Finance & Accounts Officer In School Education
II. Finance & Accounts Officer In Higher & Technical Education
12.. Finance & Accounts Officer in A.H. & Vety
13. Finance & Accounts Officer in Health Services
14. Finance & Accounts Officer in Industries
I5. Finance & Accounts Officer in Soil & Water Conservation
16. Finance & Accounts Officer in Environment & Forest
17. Finance & Accounts Officer in Police
I g. Finance & ACCOWlts Officer in Agriculture
19. Finance & Accounts Officer in Printing & Stationery
20. Finance & Accounts Officer in Rural Development
21. Finance & Accounts Officer in Public Health Engineering
22. Finance & Accounts Officer in Trade & Commerce
23. Finance & Accounts Officer in Geology & Mining
34. Finance & Accounts Officer in Mizoram Public Service Commission
25. Finance & Accounts Officer in Local Administration Department
26. Finance & Accounts Officer in Revenue
27. Finance & Accounts Officer in Power & Electricity
28. Finance & Accounts Officer in Transport
29. Finance & Accounts Officer in Food & Civil Supplies

1
1
5
1
1
2
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1

TotalofD 34

F. TOTAL OF A + B + C + D

F. RESERVATION:

2 + 5 + 13 + 34 = 54

(a) Deputation
(h) Training
(c) Leave

@ 10% of34
@ 10% of34
@ 10% of34

=
=

'Total ofF

3.4
3.4
3.4
10.2

(i. GRAND TOTAL OF E + F 54 + 10.2
SAY --

64.2
64 Posts.
.-J' _

...
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SCHEDULE - III - A
( See Rule 8(4)

SYLLABUS FOR COMPETITIVE EXAMINATION FOR DffiECT RECRUITMENT TO
JlJNIOR GRADE OF MIZORAM FINANCE AND ACCOUNTS SERVICE.

81. No. Subject Tune Full Marks

100
100

3 Hrs.
3 Hrs.

General Studies (Paper I and II)
Details as shown in Annexure - I
(a) Paper - I 3 Hrs. 100
(b) Paper - II 3 Hrs. 100

General English (including Drafting and Precis Writing 3 Hrs. 100

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

I.

2.
..,
.).

4.

OPTIONAL SUBJECTS (PAPER I AND n EACH)

(i) Botany
(ii) Chemistry
(ill) Commerce and Accountancy
(iv) Economic
(v) Education
(vi) English
(vii) Forestry
(viii) Geography
(ix) Geology
(x) History
(xi) Home Science
(xii) Law
(xiii) 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 shallnot be allowed to offer the
following combinations of subject, namely :-
(a) Political Science and International Relations AND Public Administration.
(b) Education AND Psychology.

5. VIVA - VOCE 50
( in respect ofcandidates, who qualified in the written examination)
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ANNEXURE- I
DETAaS OF GENERAL STUDffiS

General Studies Paper - I and Paper - II will cover the following areas ofknowledge :

PAPER-l

I. Modem History of India and Indian Culture.
2. Cultural heritage ofMizoram,
3.' Current events ofNational and Inter-national importance.
4. Statistical analysis, graphs and diagrams.

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

In Paper - I

Modem History of India and Indian Culture will cover the broad history of the country from
about the middle age ofthe 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
Jeh Kaua 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 - n
The part relating to Indian Polity will include question on the political system in India. In the part

pertaining to the Indian Economy and Geography ofIndia, including Geography ofMizoram, question
will he put 011 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 he asked to test the candidate's awareness ofthe role and impact ofscience and technology in India,
emphasis will be on applied aspects.

SCHEDULE - III - B
(See Rule 1I (3)

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

Sl. No. Subject Time Full Marks

I. Drafting Precis Writing 3 hrs. 150

2. ACCOUNTS PAPER·THEORY (FR & SR, CTR, GFR, 3 hrs. 150
Account Code Vol-I, Public Works Accounts, Pension)

...,
ACCOUNTS PAPER-PRACTICAL (FR & SR, eTR, GFR, 3 hrs. 150J.

Account Code Vol-I, Public Works Accounts, Pension)
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ANNEXURE - II
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SYLLABUS FOR OPTIONAL SUBJECTS SPECIFIED IN SCHEDULE-Ill OF
TIlE MIZORAM I'INANCE AND ACCOUNTS SERVICE (SECOND AMEND-

.MENT) RULES, 1997. '

,I

PAPER - I

OPTIONAL SUBJECTS

BOTANY

1 Microbiology, Viruses, bacteria, plasmids - structure and reproduction, Gene..
ral account of infection and immunology, Microbes in agriculture, ind ustry and
medicine and air, soil and water. Control of pollution using micro-organisms.

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

3. ,Cryptogarns: Structure and reproduction from, evolutionary aspect and eco
logy and economic importance of algae, fungi, bryophytes and pteridophytes; Prin-
cipal distribution in India. " ,

4. Phanerogams = Anatomy of wood, secondary growth Anatomy of C2 and C
plants, stomatal types Embryology, barriers to sexual incompatibility, Seed struc
lure, poximis and polyembryony. Polynology and its applications. Comparison of
systems of classification of an-riosperrns. Modern trends in biosvsternatics, Taxa
nomic and economic importance of Cycadaccae, Pinaceae-Gnetabes, Magneliacease,
Ranuiiculaceae, Cruciferae, Rasaceae, Leguminasae, Euphorbinceac, Malvaceae,
~lpterocarpaceac, Umbe-Iliforae, Asclepiaceae Verbaneseae, Solanceae, Ru
biaceae, cucurbitaceae composite, Gramincae,Plame, Liliaceae, Musaceae vand
Orchidaccae.

5. t\1orrhor,cllcsis: Polarity, summetry uud tolinotencv. Defferentiation and dif
ferentiation of cells and organs. Factors Ilf morphoge 1esis. Methodology and ap"
plications of cell, tissues, organ and protoplast 'cultures from vegetative and repro
ductive parts, Somatic hybrids.
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PAPER - 1I

1. Cell Bio!ogy : 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 mernbra nces. De- .,
tailed study of mitoses rind mclosis. Numerical and structural variations in chro- •
mosornc and their significance. Study of Polyrcne and lampbrushchromosornes
structure, behaviour and cytological significance.

2. Genetics and rvolutions: Development of genetics and gene' concepts.
Structure and ro'e of nucleic acids in protein synthesis and rc production. Genetic
code ar.d regulation of gene expression. Gene amplification. Mutation and evo
lution. Multiple factors, linkage and crossing ober. Methods of gene mapping.
Sex chrome somes and sexlinked inheritance. Malesterility its significance in land
'breeding. C) toplasmic inheritance. Elements of human genetics. Standard devia
tion and Chi-square analysis genetics engineering. Organ evolution evidence me
chanism and theories.

3. Physiology and Biochemistry: Detailed study of water relations. Mineral
nutrition and iron/transport. M ineral deficiencies. Photosynthesis mechanism and
importance, photo systems I and If, Photo respiration. Respiration and ferrnenta
tion. Nitrogen fixation and nitrogen metabolism, Protein synthesis. Enzymes,
Importance of secondary metabolites. Pigments as photo receptors, photoperiodism,
flowering. Growth indices, growth movements. Senescene.

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

4. Ecology: Ecological 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,

~. Economic Botany: Origin of cultivated plants. Study of plants as sources of
tood, 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, Ornamental plants. Energy plantation.,

PAPER-I CHEMISTRY

1. Atomic structure and chemical bonding :

Quantum theory, Heisenberg's uncertainty principle, Schrodinger wave equation
(time independent). Interpretation of the wave function, particle in a one-dimen
sional box, quantum numbers, hydrogen atom wave functions, Shapes of s. p, and
orb'tals Lonic bond, Lattice energy, Born Haber cycle, Fajans rule, dipole mo
ment, characteristics of ironic cor.. pounds electronegativity differences, Covalent
bond and its general characteristics valence bond approach. Concept of resonance
and resonance energy. Electronic configuration of H2 + H2 N2 02 F2 NO. CO
and HF molecules in terms of molecular orbital approach. Sigma and pi bonds.
Bond order, bond strength and bond length.
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2. Thermodynamics : \Vork heal and energy. First law of thermodynamics,
Enthalpy, heat capacity. Relationship between CP and Cp. Laws of thermoche
mistry,' Kirchoff''s equation. Spontaneous and non-spontaneous change. Second'
law of thermodynamics. Entropy changes in gases for reversible and irreversible
processes. Third law ofthermodynamics. Free energy, variations of free energy

'of a gas 'with temperature, pressure and volume Gibbs-Helmholz equation. Chenu
cal potential. Thermodynamics criteria for cquilibr ium, Free energy charge in
chemical to action ami equilibr ium coristan;.. Lll"e.;l of temperature and pressure on
chemical equilibrium. Calculation of equilibrium constants from thermodynamic
measurements.

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

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 reactio 11
rates. Collision theory of reaction rates : of bimolecular reactions. Absolute
reaction rate theory. Kinetics of polyrnerisation and photo chemical reactions.

5. Electrochemistry : Limitations. of Atthcnius theory of dissociation.
Dcbyc-Huckel theory or strong electrolytes and its quantitative treatment. Ele<.>·

;; trolytic conductance theory and theory of activity co-efficients. 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-Beer's law. ' Law of pho-'
tochernistry. Quantum efficiency, Reasons for high and low quantum yield). Pho-
toelectric cells, ..

8. General Chemistry of 'J' block elements

(a) Electronic configuration, Introduction! to theories of bounding in transi-.. I Quonrneruul .con~p exes, 'CrystaU,ield Theory ar:d its modification.), applications
of the theories III the explanation of magnetism and electronic spectra of
metal complexes.

Compounds with metal - mental bonds and atom clusters.

(b)

(c)

Metal Carbonyes Cyclopentadienyl, Olefin and Acetylene complexes.

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-kinetic) of
study of mechanisms of organic reactions illustrated by examples.

Formation and stubiit y of reactive intermediates (carbocations, carbonions free
radicals, carbcnes , nitrcns and bcnzynes)

SN I and SN2 mcch.mism -- HI, E2, and ElcB climin.u io ns. cis und trans addition
to carbon to carbon double bonds mechanism of addition l o carbon-oxygen dou

. ble bonds. Michael addition-addition to conjugated carbon c.irbon double bonds
aromatic clcctrophilic and nucleophilic substitutions allylic and benzylic substitu
tions.

2. Pericyclic reactions : Classification and examples an elementary study of
Woodward-Hoffman rules of the pericyclic reactions.

3. Chemistry 0' the Iollowinc name reactions : Aldol condensation, Claisen con
densation, Dieckmann reaction, Perkin reaction, Reimer-Tiemann reaction, Can
nizzro reaction.

4. Polymeric Systems

(a) Physical Chemistry of polymei s: End group analysis, Sedimentation" Light
Sc.u tc riug and Visco-it y of polvmers.

(b) I'olycthclcnc, Polystyrene, Polyvinyl Chloride, Ziegler Natta Gatulysis,
Nylon, Terylene .

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

Friedel -Craft reactions, Reforrnatsky reaction, pinacol-pinacolone, . Wagner-Meet
~. wcin and Beckmann rearrangements, and their mechanisms-uses of the following

reagents in organic synthesis : 05 U4 J110, NBS, dibor.uie, Na-Iiquid ammonia
Na13H4 LJA 1H4.

5. Photochemical reactions or organic, and in organic compounds : Types
and of reactions examples an syn thetic uses-methods used in structure
determination, Principles and application of Uv-visible, lR IH2, NMH and
n.ass spectra for structure determination of simple organic and organic molecules.

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

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

(ii) Vibrational spectra of diatomic linear symmetric, linear asymmetric and
bent triatomic molecules (Infrared and Ruman).

(iii) Specificity of the functional groups (Infrared and Rarnan).
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. (iv) Electronic Spectra-Singlet and triplet states, conjugated double bonds,
a B unsaturated corbonye compounds.

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

(vi) Electron Spin Resonance: Study of inorzan ic complexes and free
radicals.

COMMERCE A!\D ACCOUN l"ANCY.
PAPER-I Accounting and Finance.

Part I Accounting, Auditing and Taxation.

, Accounting as a financial information .. ' system -impact of behavioural sciences.
Methods 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 bolding companies Valuation of shares and goodwill-Controllership functions
property control legal and management. '

Important provisions of the Income Tax Act, 1961-Definition Change of
Income-Tax Exemptions Depreciation and investment allowance-Simple Problems
of computation of income under the various heads and determination of asse

c ssable income-Income-Tax authorities.

Nature and functions of Cost-Accounting-Cost classification-Techniques of
regragating.semivariable costs into fixed and variable components-job costing
FIFO and weighted average methods of calculating equivalent units of prod uc
tion-Reconciliation of cost and f'inancial 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 analysis-Responsibitity accounting-bases ~of

charging overheads and their inhcrrcnt fallacy costing for pricing decision. Sig
nificance of the attest function- Programming the audit work-Valuation and veri
fication of assets, fixed wasting and current assets-Verification of liabilities Audit
of limited companies appointment status povcrs, duties and liabilities of the
auditor- Auditor's report-Audit of share capital and transfer of shares-Special
points in the audit of banking and insurance companies.

PART II :. 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 approaches
Incorporating uncertainty in investment dcci- ions. Designing and optional capital
structure- Weighted average cost of capital and the controversy surrounding the
Modigliani and Miller model, Sources of rising short-term intermediate ,1I1d long
term finance role of public and convertible debenturex-Norrn s and guidelines
regarding debt-equity ratios Determinants of an optuional dividend rolicy-opti
mi-ing models of James En. Walter and John Liner, forms of dividend payment-
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Structure of working capital and the variable affecting the level of difference
of componcnts-Cashflow approach of forecasting working capital needs-profiles of
working capital in Indian Industries-Credit management and Credit Policy-Consi
deration of Tax in relation to Fin.incial Planning and cash flow statements. Or
ganisation and efficiencies of India Money Market structure of assets and liabili
ties of Commercial Banks-Achievements and failures of Natioualisation-Regional
Rural Ban ks-Rccomrncndations of the Tendon (P. L) Study Group on following
of Hank Credit, 1976 and their revision by the Chore (K B.) Committee, 1979
An a~SCSSi11ent of the monetary and credit Policies of the Reserve Bank of India
Constituents of the Indian Capital Market Functions and working of all India
termFinancial institutions (IDEr, IFCI, ICIer, and IRCI)-Investment policies of
the Life 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 reference 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 II

ORGANISATION THEORY AND INDUSTRIAL RELATIONS

..

Part I Organisation Theory.

N ature 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
;111<1 staff, functional matrix and project-informal organisation-functions and
limitations.

Evolution or organisation theory :

Classical, Nco-clasvical and system approach-Bureaucracy, Nature and basis of
power, sources of power, power struct UI c and politics-Organisational behaviour as
a dynamic system : icchn ical, social and rower systems-inter-relations and inte
ractions-Perception-Status system. Thcor et ical and empirical foundation of Mas
low, Me Gregor, Hcrxberp, Likert, V,00111, Porter and Lawler, Adam ~ Homan's
Model of n.otivation. Morale and productivity-Leadership: Theories and styles
Management of conflicts in organisation-Transactional Analysis Significance of
c.ullure to organisations, Limits of rationality-Simon-March approach, Organisa
tiona! change, adaptation, orowth and development-Organisational control and
effectiveness. ~

Part II Industrial Relations

Nature and scope of industrial relations, industrial labour in India and its com
mitrncut-Thc.n ics or unionism-Trade Union movement in India-Growth and struc
Imc-I.<'<?lc of out-side leadership-Workers cduc.ition and other problems-Collective
bnrgaining-upproachcs conditions, limitation and its effectiveness in Indian condi
tions-Workers participation in mauagemcn t ; philosophy, rationale, present day
state of affairs and its future prospects.
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Prevention and settlement of industrial dispute: In India;

Ex-78/2001

Preventive measures, settlement machinery and other measures in practice-Indus
dustrial relations in public cnterp rises-Abscntceism :111d labour turnover in Indian
industries-Relative W.lg~s :111'.1 \V:t'~~ ditLI'_~i1!:t1'); .v.i i: j1 );i,-~v li1 lndia-thc BO;\lI';

issuc-Intcrnatio unl labiur Org.mis.n iou aul ludi.i-Rolc or pcrso nucl department ill
the .org:lJli"ation-[x':cu'.ivc development, personnel policies, personnel audit and
personnel research.

ECONO;',:ICS

1'.\PER 1

I. The framework of an Econorny : National income Accounting.'

2. Economic choice: Consumer behaviour arid market forms.

J. lnvcstmc nt decisions and determination of income and employment. Macro-
economic models or income _ d istribution and growth.

4. Banking, Objectives and insirumcuts of ;'I.~jl!l~i1 1~,tll\il\g aud Credit policies in
a planned developing economy.

5. Types or taxes and their imrncl<; nil the t:CCl1l0'l1V. The impacts of tile SllC

a nd the coute nt of budgets. Objectives and l nstrumcnts of budgetary <111<.\

Iiscal policy in a planned developing economy.

6. International trade. The ra'c of exchange. The balance of payment. lnterna
tional moi.ctury aid bank ing institutions

ECONOivlICS

PAPAR II

1. The Indian Economy: Cju;ding pI inciplcs (1\' Indian economy policy-Planned
growth and distributive justice-

Eradication of povcriy. The iusti.ution.tl f;-(\i\1c,,\'or k of th,; Indian economy.
Federal governmental structure. Auriculture ;l]H,i industrial <ectors-Public and
private sectors. National income-its sectoral .uid regional distribution. Extent
and incidence of poverty.

2. Agricultural Production : Agricultural Policy : Land Reforms, Technological
change. .Rclationship with the Industrial sector.

3. Industria' Production: Industrial Policy : Public and private sectors. Regio
nal distributior. Control of monopolies and monopolistic practices.

4. Pricing I'oicies for agricultural <In,.1 industrial outputs. Procurement and pub
lic Distribution.



EX--78/200 1
- 20-

5. Budgetary trends and fiscal policy.

6. Mo nctnrv and credit trends and policy - Banking and other financial insti-.
t utio ns.

7. Foreign trade and the ba la nc« of payments.

8. Indian FJanning : Objectiv~s, strategy, experience and problems.

EDUCATION

•

PAPER r }fUivJA?'~ DEVELOP01ENT AND EDUCATION.

,

1. Education and pSYc!W!O£1V :
L'"

Nature, Scope and Relationship between Education & Psychology; Role of Edu
cational Psychology in the field cf Education.

2. Growth and Developmen t :

J."jeaning of Growth Development. and Maturation ; Principles of Growth and
Development and their Educational Implicatio ns ; Physical, L11lotional, Social,
L.p.JJguagc and Intel Icctual ))t,.;v.;]opmcnt at various stages with special emphasis on
A'do!esc'll1cc period; Piaget's stages or cognitive Development.

3. Intcl!igencc ami Creal ivity :

Meaniug and Nature of JnklliQClll.:e and Creativity; Spearman's and Thurstone's
theories (if Intelligence; Role (;r Education in the development of creativity

4. Lqu:lIity of Educational Opportunities :

Policy measures and stilus; Education as all instrument or social change and
model nisation ; Ro!c or Lducauon in value Development,

5. Learning and M otiva t io II :

Nature of Leaminr, and f-.1otivClt io r : learning theories of Pavlov, Skinner and
Tolman; Transfer '-of Learning; Rule of Motivation in Learning.

6. Personality and J\lcnUd l Ica ltl: :

Concepts of Pel sonality and Mental Health; Type and Trait approaches to per
sonality; Techniques 01- t.crsonulity assessment: Adjustment Mechanisms, Role of
Guidance and COUlicc!jjn,'; ill the improvement Mechanisms, Role of Guidance
and Councclling in the improvement of ;,laladjusment.

PAPER 11 EDUCATIONAL THOUGHT l\~D SYSTEMS

1. Legal and C:onstitutiollal provrsron of Education Role of local bodies state
and centre in providing education.
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2. Contribution to Education of Dewey, Gandhi, Tagore and Montessori.

3. j', i odern Trends and practised in Education, Educational Technology and
~,'!:lss Mcd ia , lntcr nut io nal Conpcr.u iou in Educat ion j)isl:1I1CG Education and
open learning systems, Environmental Education; National Literacy Mission (NLM).

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

5. (a) Objectives and Curriculum, Organisational set-up Finance and Resource
1\lobilisatioll recommended by

(i) Kothari Commission (1964-66)
(ii) New Education Policy (1986) and its revised version (1992)

(b)

(i) School without burden (Yaph Paul Committee)

(ii) Education for all (Delhi summit)

(c) Education in the North-East with special reference to

(i) Special cultural and organisntional features of tribal communities.
(ii) Problems and Issues I

(iii) Role of Education in the modernisation of Tribal Communities.

LNCILlSII 1·:L1:CIIVI:

!)J\PER I 100 111 arks

A detailed literary study of the Victorian Em with special reference to the works
of' the following writers :-

L
2...,.,.
4.
5.
6.
'7

R.
I).

10.
11.
12.

Alfred Lord Tennyson
Robert Browninc
Rosetti ~

I'v1 athcw Arnold
Swinburne
Thackeray
George Eliot
Thomas I-Ltrc1v
John Ruskin 
Thomas Carlvlc
John Stuart I'vIill
\Valtcr Pater
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1',\PLR It 100 marks

First-hand rcadin:~ of the following texts to test critical ability

I. Shu kespca re Twelfth Ni~ht
King Lear ~

The Tempest

•

') • ~,riIton

3. Jane Austell
4. Wordsworth
5. Charles Dickens
(i. George Eliot
7. Thomas Hardy
~;. Ycats "

f; T.S. Eliot
1D. D.lI. Lawrence

Samson Aconistes
Pride and ~Prejudice
Lyrical Ballads
Oliver Twist
Adam Bede

The Return of the Native
L! st: r, 19 1G
Sailing to Bysa n tuim
"rhe TO\ver
The Winding Stair

Th-:: Wasteland
Sons and Lovers

FORESTRY

I'lOTE: (Candidates will be required to answer 6 questions. There will be 10
questions in Paper 1. The candidates will required to attempt one compulsory
question and five from the rest, sclectin; at least one question each from section
1\, 11 ,'11(1 C).

~; t' eli 0 II ;\. Silvic ult t Ire.

(Jcncr(llSil\'icu1tll1"~ principles; ecologies I and physiological [acton influencing
vegetation; natur.il and artificial regeneration of forests; nursery techniques; seed
tcchotogy collection, storage, pretreatment [mel germina lion; establismcnt and
tcndings. Silviculture systems: Clear felling uniform, shelterwood selection, cop
pice and conversion systems, Silviculture of some of the economically important
species of India such ":!s Cedrus deodar r, Pinus roxburgnii, Acacia Catechu, Aca
cia auriculiformis, Acacia nilotica, Albinia spp., Artocarpus spp., Bambusa spp.,
C1SlJ:11 iana cqusetufolia, Calbcrgio spp., Ancgeissus spp., Dipteroccrpus spp., Ca
Iyptus S11 p , Grnclinu a rbo rca , Llgcr <tro cm in spp., Populus spp. S~l1malia/l11ala

h:II iCJ, ~) II ()1<.:'; In I,uS (:.l, Tee t01 ia gril nd i 'i , l'c r:11 i 11 ill:a ;i pP. Suei ~l! Iorcs try 0 bjec
tir:s, SCOPl~, necessity, 'l~r<) forestry, extension Iorestr y ; recreation forestry, peo
ples participation.

Section B Forest Mensuration ann Management.

Method of measuring d i.uuctcr, gir th, height and volun.c or trees; form Ioctor ;
volume estimation of stand ; sampling methods; yield cuculaticn ; current annual
incre n.cnt ; 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).
FOI est. management objectives and princi pies; techniques; sustained yield relation:
normal forest; growing stock; regulation of yield methods and application"
working plans preparation and control.

Section C. Forest Utilisai ion.

l.ogging ::11:<1 extraction tcchniq IJCS and principles; transport, storage and sale.
Minor forest product definition a n.l scope, gums; resins, olearosins fibres oil
seeds nuts, rubber, canes, b imboo, medicinal plants, charcoal, apiary, ser iculture
lns and chcllac, tassar silk, Kutha and Bidi Leaf. Collection, Processing· and
disposal of minor forest products, Wood technology; anatomical, physical and
mechanical properties of wood; defects and abnormalities ; composite and other
\\'00<.1 products, pulp paper and rayon, Saw milling, wood seasoning ar-d preser
vation.

PAPER 1I

\ Note: Candidates will be required to answer 6 questions. There will be 10
questions :in Paper II. Tl.e candidates will be required to attempt OJl~ cornpulso
I y and one question each from sections A,B,C, D&E).

Section A. Forest Protection :

;;::Injllries tn forest abiotic and biotic; insect, pests and d ixcases ; Generul forest
protection against I ire, insect, Pl:sh and diseases; biological and che.uical controls

Secu..n 13. I-orest Ecolo gy and Forest Biology.

Biotic and abiotic components of forest ecology ; forest ecosystems: forest community
concepts; vegetation ccncepts ; ecological succession and climax; primary productivity
nutrient cycli Ilg and water relation s ; physiology in stress environments (drought,
water k'ggillg, alkalinity and salinity); composition of forest types in India,
species composition and a.sociations ; dendrology, icxonomic classifications,
identification of species pr inr iples and establishment of herbaria and arboreta,
Principles and concepts of tree unprovcme nt ; methods and techniques, exotics.
Ecology nnd biology of Wildlife; principles and techniques of managements;
endangered species, wildlife conservation. .

Section C. Forest Economics. Policies and Legislation.

Fuudu mental Principles of forest eco nomi .s, costs benef'i is 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 developmcnt ; Indian forest policy of 1894 ]952: and 1988
National Commission on Agriculture report on forestry; Constit{ltion (If Wasteland
Develomcnt Board, Indian Council of Forestrv, Research an1 Education Forest
law; necessity, general principles; Indian Forest Act, 1927; Forest COj1~ervation
Act, 1980, Wi lei life (Pr atccuon) Art , 1972.
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Section D. Forest Surveying and Engineering.

Different methods of survey chain, prismatic, compass, planetablc and topographic
surveys; area calculation, maps and map reading. Basic principles of forest
engineering. Building materials, and construction, Road objects and classification
general principles; construction. Bridges general principles; objects types, simple
design and construction of timher bridges.

Section E. Forest 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

I1Principles of Geography.

.,
I

Section A. Physical Geography

1. Geomorphology- Origin and evolution of the earth's crust : earth movements
and plate tcdtonics: volcanism: rocks; weathering and erosion: cycles of erosion
Davis and Peno k fluvial, glacial and marine and Karstlundforms ; rejuvenated and
polycylic land-forms.

2. Cl imutolopy - TlJ~~ atmosphere, its structure and composition: temperature
humidity, precipitation pressure and winds; jet stream; air masses and fronts;
cyclones and related phenomena: climatic classification. Koeppen and Thorthwalt ;
groundwater and hydrological cycle.

3. Soils and Vegetation - 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. Oceanograhy - Ocean bottom relief; salinity; currents and tides; ocean
deposits and coral reefs, marine resource-biotic mineral and energy· resources
and their utilisation.

5. Ecosystem - Ecosystem concept, interrelations of energy flows, water circula
tion geomorphic processes, biotic communities and soils; land capibility ; Man's
impact on the ecosystem, global ecological imbalances.

•
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Human and Economic Geography.

Ex-78/2001

•

1. Development of Geographical Thought - Contributions of European and Arab
Geographers. Determinism and possibilism ; regional concept; system approach,
models and theory; quantitative and behavioural revolutions in geography;

2. Human Geography - Em.rrgence of nan an J races of mankind; cultural evo
lution of man; Major cultural relays of the world; international migrations, past
and present; world population distribution and growth; demographic transition and
world population problems.. .

J. Settlements Geography .- Concepts of rural and urban settlements; Origin of
urbnnizauon ; Rural settlement pattern; central place theory; runksize and primate
city distributions ; city classificutio ns ~ urban spheres of influence and the rura I
urban friuge ; the internal structure of cities-theories and cross cultural compari
sions, problems uf urban growth in the world.

4. Political Geography - Concepts of nation and state; frontiers, boundaries and
buffer zones; concept of heartland and rainland ; federalism; political regions-of
the world; world geopoh tics; resources, development and international politics.

5. Econon ic Geography - \Vorld economic development-measurement and prob
lems; world reSlJlIICeS, their distribution and global problcrns ; world energy crisis;

Q the limits to growth; world agr iculture-typology and world agricultural. regions
theory of agricultural location, diuusiou of innovation and agricultural efficiency;
world food and nutrition problems; world industry - theory of Joc ition of indus
tries, world industrial patterns and problems; world of trade-theory and wor.d
patterns.

GEOGRAPHY OF INDIA

PAPER U

Physical Aspects - Geological history, physiography and drainage systems; ~ri~IJl

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 cthnic/r.icial diversities; tribal areas and their problems
and role of language, religion and culture in the formation of regions: historical
perspectives and unity and diversity; population distribution, density, and growth,
population problems and policies.' ,

Resources Conservation ane utilisation of land mineral, water, biotic and marine
resources; 111'111 and environment-ecological problems and their management.

Agriculture - The infrastructure, irrigation, power fertilizers. and seeds, institu
tional factors-land holdi ng-, tenure, consolidation and land reforms: agricultural
efficiency and produc.ivity ; intensity of cropping, crop combinations and agricul ...
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tural regionulisarion, green revolution, dry zone agricultur e, and agricultural land
usc policy; food and nutrition; Rural economy, animal husbandry, social forestry
and household industry.

Industry- I listory illdilslri,l] development Iuctors or lorali-n t ion ~ study of
mineral based; agro-based and forest based ind ustriesv industrial decentralization
and industrial policy; industrial complcxcs cmd industrial rccionalisation, identifi-
cation of backward areas .md rural 'ndustrialis:ltion. ,.

..

Transport and
,\TId waterways,
and commodity
centres.

Trade-Study of the network of roadways, railways, airways
competition and complimentarilyin regional context; passenger
flows, intra and interresio nal tr.ide and the role of rural market

Settlemcnts- Rural settlement patterns; urban developmantin India; Census
concepts of urban areas, fuuction.il and th. ir arch ic.il patter ns of Indian cities,
city regions and H1C rural-urban fringe;' inter ~al structure of Indian cities; town
planning slums and .urban housiug ; nrtion il urbanisation policy.

Regional Development and Planning- Regional policies in Indian Five Years Plan;
experience of reuional planning in India, multi -Icvcl planning state, district and
block level planning, Centre-State rcl.itio ns and the constitutional frame-work for
mt~ti-Icvel planning. Rcgionalis.itiou for planning for mctropol itn u regions; tribal
and hill areas, dro ught prone areas, command areas and river b.isins ; regional
disparities in development ill India.

Political Aspects- Gcogri phical basis of Indian fcJcralism, state reorganisation;
regional consciousness and national integratio:i: the international boundary of
India and related issues; India and gropolitics of the Indian Ocean area.

GEOLOGY

PAPER

(General Geology, Geomorphology, Structural Geology, Palaeontology and Stru
I igraphy).

1. Gencr: I Geology

Energy in relation to Geo-dynamic activities, Origin and intcri:n' of tile Earth,
Datinz of rocks by various methods au.l age of the LHLh, Vole] noes-causes and
r rod lI~ts; volcanic belts. Earthquukcs causes, geological effect and distri bution ;
relation to volcanic bells,

Geosynclines and their .... lassif icatio n, Island areas, deep sea trenches and mid-ocean
ridges, sea-floor spreading arid plate tectonics, Isostracy Mouu tains-Types and
origin. Brief ideas about continental drift, Origin of continents and oceans.
Radioactivity and its application to geological problems.



2. Geomorphology:
·27·

EX-78/2001

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 Draingc systems. Geomorphic
features of Indian sub-continent.

3. Structural Geology:

Stress 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 application to geological problems. Tec-
tonics frornc-work of India. .

4. Palaeontology:

Micro, and Macro-fossil-, Modes of preservation and utility of fossils General
Idea about classification and nomenclature. Organic evolution and the bearing of
Palaeontological studies on it.

Morphology, classification and geological history including evolutionary trends of
branchiopods, bivalves, gortropcds, ammonoids, trilobites, echinoids and corals'.

Principal groups of vertebrates and their main morphological characters, Verte
brates life through ages; dinosaurs: Siwalik vertebrates. Detailed stu-ly of horses,

Q elephants and man, Gondwana flora and its importance.

Types of microfossils and their significance with special reference to petroleum
exploration.

5. Stratigraphy:

Principles of Stratigraphy, Stratigraphic classification. and nomenclature. Standard
stratigraphical scale, Detailed study of various geological systems of Indian sub
continent Boundary problems in Stratigraphy. Correlation of the Major Indian
formation. with their world equivalents. An outline of the Stratigraphy of various
geological systems ill their type areas. Brief study of climates and igneous activi
tics in Indian sub-continent' during geological 1':1::1. Paleographic preconstructions.

PAPER II.

(Crystallography, Mineralogy, Petrology and EClHlO111ic Geology).

1. Crystallography:

Crystalline and non-crystalline substances. Special 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 ·Ja\vs. Crystal irregularities. Application of
X-Rays for crystal studies.
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2. Optical Mineralogy

General principles of optics Isotropisrn and anisctropism : concepts of optical in
dicatrix. Plcochroiusm ; interference colours and extinction. Optic orientation in
crystals. Dispersion, optical accessories.

3. Mineralogy:

Elements of crystal chemistry-types of bondings, Ionic radiicoordination number
Isomorphism polymorphism & pseudomorphism. 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 mineral s.

4. Petrology:

Magma, JIS generation, nature and composruon, Simple phase diagrams of bina rv
and ternary systems, and their significance, Bawen's Reaction Principle. Magnatic
differentation, assimilation.

Textures and structures, and theirapetrogenotic significance, Classification of
igneous rocks. Petrography and Petrogenesis of important of important rock-
types of India: granites and granites chamockites, Deccan basalts. Processes of
formation of sedimentary rock. Diagenesis and lithification. Textures and struc-

o tures and their significamce, classification of Sedimentary rocks, classic and non
classic. Heavy mineral and their significance, Elementary concept of depositional
environments, sedimentary facies and provenence. .Petrography of common rock
types.

Variable of metamorphism. Types of metamorphism metamorphic grade., zones and
facies ACE;\ KE and AEJ\l di:l.r.r;lllls. Textures, structures <lilt! nomenclature Ill'

mctanorphic 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 deposits. Common forms and structures of ore deposits. Classification
of ore deposits. Control of ore deposition. \1 ctalloginitic epochs. Study of im
portant metallic and non-rnctulic deposits, (IiI and natural gas fields. and coal
fields of India. Mineral wealth of India i\tincral economics. National Mineral
Policy, Conservation ann utilisation of n.inerals.

6. Applied Geology :

Essentials of prospecting and exploration techniques.
Principle methods or 1l11J1ing, s.unp.ing. ore-dressing and benelication. Application
of Geolagy in Engineering works. Elements of soil and groun d-v ater geology
and geochemistry. Use of serial photographs in geological investigations.

• •
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HISTORY

SECTION 1\ :

History of India (Down to A.D. 750) I

£"-78/200 I

I. The Indus... Civilisation.

Origins: Extent: Characteristic features; ~'1 ajar cities. Trade and contactsceauses
of decline Survival and continuity.

2. The Vedic Age. '- ;'

Vedic Literature.~Gc()g{·bphieal area, know~ :to Vedic Texts. Differences and
simitacitics: "between Indus civilization and-vedic Culture Political, Social and
Economic patterns. Majo'rReligiOtls ide'a5 and r:itu:ils.·:·

- - .'..... . .

J. The Prc-Mauryu Period.

Religious movements (Jainis m, Buddhism and other sects). S~)cjal and Economic
Conditions Republic and growth of Magadha Imperialism.

4., 'I he ~Jaury<~Empirc.

Sources," rise, extent and fall of the empire, Administration, Social Economic
Conditions, Ahoka's Policyand reforms Act.

5.., The Post-Maurya Period (2CO H.C. --300 A.D.)

Principal .. dynasties' in Northern and Southern India. Economy and Society;
.Sanskrit, Prakit and Tamil Religion (Rise of Mahayana and their stick cults)
Art (Gandhara, Mathura ,and other schools). ,Contacts with Central Asia.

Rise and full of the 'Gupta Empire,. .the Vakatakas, Administration. Society
Economy, Literature, Art'. and :Re.ligiQ~l~';~Q:n~aC:~s~ witb.,South East Asia.

~ :; ~ I. ~ ::. :.~ j'l I • ,

: ~"·F
7. Post-Gupto Period (ftc. 590...750. A.D.).'

';--;H

.Pushyabhytis, Tlic~ }rukhnrj~;:' The )~I'tcr"Guptas, Har&bvardl1;lIU::lnd, his times.
Chalukyas of Badami.iTbc Pallnvas, Society, Adn.inistraticn and art. The Arab
conquest.

, .

8. General review of Science and Technology, JEdu~ational1d Learning.
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SECTION B MEDIEVAL INDIA

(750 A.D. to A.D,)

INDIA: 7S0 A.n. to 1200 A.D.

J<I]10 su ucture , (\110 ns irnpacr on oocrevy.

2. Trade and Commerce.

3. Art, Religion and Philosophy; Sankaracharya.

4. Mar it imc Activitics ; contacts with the Arabs, Mutual, Cultural impacts.

5. Rashtrakutas, their rcle in History-Contribution to Art and Culture-The
Cho'a Empire Local Self-Government, features of the Indian Vil'age Systems;
Society, Economy, Art and Learning in the South.

! I:'

(l. Indian Society on the eve of Mahrnud of Ghazni's Campaigns; Al-Biruni's
Observations

INDIA; 1200-1765

7. Found at ion of the Delhi Sultanate in Northern India; causes and Circurns
lances; its impact on the Indian Society.

B. Khilji Imperialism, significance Hod Implications, Administrative and Economic
regulationsxand their impact on State and the people.

9. New Orientation of Slate Policies and Administrative Principles under Muharn
mad-bill-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. Nat me 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 011 Indian Culture. Muslim mystic movements; nature
and significance of .Bhakti saints. Maharashtra Dharma, role of the Vaisnave
Revivakist !,;ovcment; Social and Religious Significance of the Chaitanya Move
ment, impact of Hindu Society on Muslim Social Life.

13. TbeVijaynagar' Empire: its origin and growth; contribution to art, literature
and culture, social and economic conditions; system of administration; breakup
of the Vijaynapar Empire.

14. Sources of History .: important Chronicles. Inscriptions and Travellers
J\CCOUl1ts. .
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15. Establishment or Mughal Empire III Northern India: political and social
conditions in Hindustan on the eve of the Babur's invasion; Babur and Humayun
Establishment of the Portugcse control in the Indian ocean, its political and
economic consequences.

1 . Expansion of the Mughal Empire under Akbar : political unification; new
concept or monarchy under Akbar : Akbar's : religio-polirical outlook; Relations
with the non-Muslims.

18. Growth of regional languages and literature during the medieval period. De
VCh>jH1H.:nl of art and architecture.

I ~'. Political ideas and institutions; Nature or the Mughul Slate, Land Revenue
administration; The Mansabdari and the jagirdari, SystCIII, the land structure and
the role of Zan' ind.irs, agrarian relations, the .mnitaryorganisntion.

20. Aurungzcb 's religious policy, expansion ~f : the Mughal Empire in Deccan;
I~ cvolts against Au ruugzcb-Character and. conscquenccs.

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

27.. Hindu Muslim -rclatio.is ; trends of integration; composite culture (16th to
l Sth cen turies). ~ :

23. Rise of Shivaji : his coufIict with the Mughals ; administr-ition of Shivaji
expansion or the Marutha power under the Pcshwas (1707-1761). Maratha poli
tical strut turc under the first three Peshwas, Chauth and Sardeshmukhi, Third
Battle of Pauipat, I..UUSC and cllects ; emergence of the Maratha confederacy, its
st ructurc and role.

24. Disintegration of the Mughal Empire, Lmcrgence of th~ new Regional States.

MODERN INDIA
(1757-1lJ47)

PAPER II

SECTION 'A'
..; !

" !1

l. Historical Forces and Factors whic.i led to the British conquest of India
with special reference to Bcng il, Maharasntra and Sind; Resistance of Indian
powers and causes of their fui.ure.

2. Evolution of British Paramountcy ova princely Stales,
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3. Slnt'.es of:culoniallsl11 and changes in Ad miuistrative structure and policies.
[kc~enuc, :.ltldkhil :and Social and, iL~ltlcati()nal and their linkages with British: co-

1." 1 ;'; ;.,

iI, 11I1ll:-'11 ccon o nuc po ncres unu tncrr IIl1P:lI':l. ~";ommerCJUlls"t:011 otugrjcnlturc,
Rural indebtedness, Growth of auricultural labour, Destruction of handicraft in
dust: ies. Drain or Wealth, Gr()\\~th of modern industry and rise of a capitalist
c1assl\ctivitics /)1' the Christian Missions,

< Llfo rts at regeneration of Indian society-Socio-religious movements, Social,
religious, political .11\<.1. economic ideas of the reformers and their vision of future;
nature and limitation or 19th Century 'Renaissance" caste movementsIn general
with specie I reference to South India and Muharashtra ; t ribal revolts, specially
in Central and Eastern India.

() Civil rcbe llioi.s, RC\'Q,11(,f 18S?::Civil.l{cbdlions and peasants Revolts with
special i cfcr er.ce to Indigo revolt, Deccan riots and Mapplia Uprissing.

7. k ise and grov...'th of Indiat) Natianal f',!O"(,11'ent. Social basis of Indian na
riorialism policies, 1 ;(/bl~:1l.1dl,;Ol tl.e lUll) mlllUlI~lJ::,.::, ami militant notionalists,
militant revolutionary group terrorists, Rise nnd Growth of communalism. Emer
}!l:llCe of Gund hiji in Indian politics ai.d his techniques of mass mobilisation: Non
Cooperation, Civil Disobdicnce and Quit Indian Movemcnt : Trade Union and
pcasatc movements St.rtc (s) people HlOVL:IIl~nls Rise and Growth of Left-Wing
within the Congress-The Congress Socialists and co mrnuuists ; British official res
POl1ltS to National Movement 1\ ttitudc of the congress to Contituuonal change>
1909--1935. Indian National Army Naval mutiny of 1946, The partition of India
.u.d Achievement of Freedom,

\VORLD HISTORY
( 1500,1950)

SECTION 13

A. Ge ogrr phicu] Discover ies decline of feudalism, Beginning of Captalism, Re-.
naissancc and reformation in. Europe.
The New absolute monarchies-Lmeruertce of the Nation Stale.
Coirmercial I; C\ 01 ution in Western Europe-Mercantilism.
Growth of l'tu liamcntary iustituticns in England. The Thirty Years'
War. Its significance in European History ascendancy of France.

II. The cmcrgcncc or a scientific view of the world. '1 he age of Lnlightcnment,
The American revolution-its significance,
The French revolution and Napoleonic.,Era, (1789-1815).

•
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Soci~di:-'l and Labour Mo vemcnts ill Iu ropc.

C. Conso lidurion 'of Large Nation Sta tcs. 'The Unilicution of Italy. The

i nc I\IlH.'rIGln tlYll wur.

Colonialism and
centuries,

imperialism III Asia and hfrica III (no I9lll ant! 20tlil

China. :1Jlli the Western Powers.

Modcruisation or Japan and its emergence as a, great power.' '

Tilt: !.:uropcan I'owc rs and the Othman Empire (I S15.:..I914)

The Iirs; World War-Thl: Economic and Social impact of the War-The Peace
of Paris 1919~

D. The Russian Revolution, 1917-ccullomic.: awl Social Reconstr'uctiolol H~.

Sovict-U nio n.

Rise 01" Nut iouulist i'.\oVt:IIlC,llls ill IndulICsia, China and Indo-China.
I

Rise and estublisluucut of" Commuuism in China.

Awakening in the Arab World Stru!,glc fur It ccdorn tand reform in Egypt
Emergence or f'vlodcllllulKCY under Karuahua turk .' The· Rise ofvArub
nationalism.

World Depression or I<J2S1-·32.

The new Deal of Franklin Lr.Rooscvclt. Tcu.lituriauism in Europe-Fascism
in Italy, Nazism in Germany.

Rise of Militarism in Jupan.

Origins and impact of Second World \Var.

IlO~lL SCIENCE
PAPER I

13. Resources - Human and Nou-Ll uman.

(i ) Time

(a)
(b)
(c)

Time
Timc
TilllC

as rCSUUfCI.:

Plans
. ' i i'~

dCII\:tlllh durin]; di llcrcu t SI~lrcs 01' family life.
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(ii) Energy

- 34-

(a) Energy as a resource
(b) Energy demands during different stages of family life.'
(c) Fatinuc-Phvsio louical and P"\I('h"I,....,,;,,,.1

1..1)

(b)
(c)
(d)

S-ources of income
Types of income
Methods of handling family income
Budgeting - Types, preparation, Account
investments.

:1" "!I.:
); ~.!: ".:

keeping, savings and

(iv) Objectives and principles of work simplifu-> '
."

C. Consumer Economics :

(a) Consumer goods-classification, brands, advertisements.'
(b) Consumer-Protection-Quality control and Labelling.

D. Horne Furnishing and Interior decoration,

(;1) Objectives ami principles of home furnishing.
(b) Flower arrangement, principles and types.
(c) Accessories.

11 CLOTHING AND TEXTILES.

1\. i) A study and classiflcati. In of textile fibres.

ii) Properties of : ---

(a) Cellulose fibres
(h) Protein fibres
(c) Thermoplastic fibres
(d) Mineral fibres

13. Yarn :

i) Yarn nak ing , different types of yarns.
ii) Fabric construction.

, '

(_l)

(b)
(c)

C. Finishes.

Weaving, different
jacquard.
Court of cloth
Knitting.

kinds 01' wcuvcs-I'Iaiu, Twill, Datin Dateeu, pile,
, '

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

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

F. Clothing.

I) Importance of clothing.
2) Sociological and psychological aspects of clothing.
3) Cloth Ing in rela tion to rami Iy budget.

HOME SCIENCE
PAPER~II

Ex-78/2001

Malnutrition

I. Foods and nutrition":
'. l-

I\. Review of Essential nutrients, their food sources, requirements and deficiency
diseases.

I) Carbohydrates
2) Proteins
3) Fats
4) Vitamins
5) Minerals

B. Balanced diet

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

C. Malnutrition, and optimum Nutrition

1) Definition
2) Protein Calorie
3) Kwashiorkar
4) Marasmus
5) Obesity

D. Diet Theraphy

1) Principles of therapeutic diets
2) Types of therapeutic diets - Liquid, Semisolid, and low sodium diet.
3) Diets in diseases-peptic ulcer, Diabetic mellitus, Hypertension, Anaemia.

E .. Food Preservation

1) Jmportance and principles of food preservation.
'2) Different methods of food preservation - drying, smocking dehydration,

refrigeration pasteurization, canning:
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2. CHILD DEVELOPMENT

B. Growth and Development.

- 36-

•

I) Introduction
2) Factors affecting, growth and development
3) Types of growth and development
a) Physical
b) Social
c) Emotional
d) Langutlpe
e) Mental

c. Stages of development and characteristics of teach stages

1) Infancy
2) Pre-School
3} Childhood
4) Adolescence

D. Prenatal care and development

a) 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 new born baby.

E. Breast feeding and bottle feeding.

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

F. Child Psychology :

Definition, Meaning and scope.

LAW
PAPER I

1. CONSTITUTIONAL LAW OF INDIA

. L Nature of the Indian constitution : the distinctive features its federal
character. .

2. Foundati onal Rights : Directive PI inciplcs and their relationship with
Fundamental Rights ; Fundamental Duties.

•

•
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4. Right to Freedom of Speech and Expression

5. Right to Life and Personal Liberty.

6. Religions, Cultural and Educational Rights.

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

8. Governor and his powers.

9. Supreme Court and High Courts, their po wer and jurisdiction.
; . ·i~·.' ~l·l;·.~ 't :.' ) :'1 ~ ,~

10. Union Public Service Commission and State Public Service Commission :
theirpowers and :Functions.': ";

] 1. Principles of Natural Justice.

12. Distribution of Legislative powers between the Union and the States.

13. Delegated legislation: its constitutionality, judicial andlcg~~l~tjvccontrols.
- . ," _"., ".,:. 0:.:",--

]4. Administrative and Financial Relations between the Union and the State.

15. Trade Commerce and Intercoursc in India.

1G. Emergency provisions.

17. Constitutional safeguards 1.1) Civil Servants.

18. Parliamentary previlages and immunities.

19. Amendment of the ,Constitution.

II. INTERNATIONAL LAW.

1. Nature of International Law.'

2. Source: Treaty' Custom, General Principles' of Law, recognised by
civilized nations. subsidiary means for the determination of law Resolu
tion of International organs and. regulations of Specialized Agencies ..

3. relationship between lutcruaticnalLaw and Municipal Law.

4. State Recognition and State Succession,

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

7. Air-space and aerial navigation.
{.~

8. Outer-Space: Exploration and use of Outer space.

9. Individuals, nationality, Statclcsncss
available, for their enforcement,

Human Rights and procedures •

10. Jurisdiction of State: bases of jurisdiction, immunity from jurisdiction.

11. Extrudiction and Asylum.

12. Dipluruatic Missions andrConsular Posts.

13. Treaties : Formation, application and termination.

H. State responsibility.

15. United Nations: its principal organs, powers and functions.

16. Peaceful setllcl1lcn: of disputes.

17. Lawful rccource to force; aggression: self-defence, intervention.
Jg. legality of the usc of nuclear weapons ban on testing of nuclear wea-

pons ; Nuclear Non-Proliferation Treaty.

PAPER II.

J. LAW OF CRIi'/1ES AN/) TORTS

L/\ W 01" (' RT;',j LS

1. Concept of Crimes; actus reds means Yea in statutory offences, punishments,
mandatory sentences, preparation and attempt.

Jndiun Penal Code :

,.

a) Application of tile Code
b) General exceptions
c) Joint aud constructive liability
d) Abetment.
c) Crirninn! conspiracy
f) Ollcnccs aguinst tile State
g) Offences against Public tranquility
h) Ollcnces by or relating to public servants
i) Offences against human body .
.i)OtrCHG~S against property
k) Ollcnces rclatinuvto marriage : Cruelty by

wife.!· '-;
I) Dcfiuna lin 11.

husband or his rcl-f ivcs to

I'"
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3. Protection of Civil Rights Act, 1955

4. Dowry Prohibition Act, 1961

5. Prevention or Food Adultcr.uion Act, J95-~

LAWS OF TORTS

I. Nature of tortio us liability
2. Liability based upon fault and strict liability
3. Statutory liability
4. Vicarious liability
5. Joint Tort-Icasors
6. Remedies
7. Negligence
8. Occupier's liability and liability III respect of structures
9. Detinue and conversion

10. Defamation
11. N uisauce
] 2. Conspiracy
13. False imprisonment and malicious prosecution.

ll. LAW OF CONTRACTS AND MERCHANTILE LAW.

£x-78/2001

1.

1. Formation of contract
2. Factors vitiating consent
3. Void, voidable, illcg.il and unenforceable agreements
4. Performance of contracts
5. Dissolut ion of contractual obligations frustration of contracts
6. Quasi-Contracts
7. Remedies for breach of contract
~. Sale or g(uds and hire purchase
9. Agency

to. Formation and dissolution of Partner ship
11. Negotiable Instruments
12. The Banker-Customer relationship ,
13. Government control over private Co l1palli-:s.,
14. The Monopolies [111\1 Restrictive Trude Practices Act, J969
15. The Consumer Protection Ad, IY~(j.

!\'1lZ0 ELECTI VE PAPEtt - I

Mizo Elective Paper I Part A Poetry carries 60 marks. Thrs will' be a brief
introduction to. the critical study of J\liLO poetry from Prer:~ritish period to
the present <hi.

The scc(~lld:part or t hi« pupcr wilt he part '. B-Dwnl'.l aud rcnrrics, 40 marks.
There aretwo drumns one or' which is \hzoorigin and lh..: other one is trtuis
lation. This 'part 'of the paper requires the students to learn characteristics
(1(" druma wirh special reference to the two drum.i s. '

,\

{ !
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, •
The second pa per namely, Ac.:prbse and Bs-Fiction will be critical study of
Prose and Fiction of Mizo origin.

suzo ELECTI VE PAPER-I

PAPER - I
A - Poetry
13 - Drama

POETRY

100 marks
60 marks
40 marks

(a) Kuru 1900 hmalam hlate

1) Salularn Zai
2) Chuwngchen Zai
3) Chai hla
4) Laltheri Zai
5) Saikuti Zai
6) Hrangchhawni Zai
7) Awithungpa Zai

(b) KUll1 1900-1920 chhung hlatc

1) Tlangthirn chhak lam kei ka en ang
2) Thlalera ka vahvaih chhung hian
3) Ka lungchhia hi:man pek kha hriain

(c) KU1l1 1920-1940 chhung hlute

I) Pialral ka nuai
2) Lei Lal puun ropui
3) Tlang a dang lung a lcng

(d) Kum 1940-196S'chhung hlate

I) Rarnthar Zai
2) Chunnu lungmuwl, kadi parte
3) Hmang.iihna
4) Lengdun ila
5) Vanhnuai khuavel sakhrniug chhi arin

(I:) KUIll 1965 hnularn hlate

1) Kan hun tawng zingah
2) Ka pianna zawlkhawpui
3) Ramngaih hla
4) Tho la, ding ta che

- chang 5
- chang 5
- chang 5 .
- chang 5
- chang 5
- chang 5
- chang 5

- Zosaphluia (D.E. Jones)
- Liangkhaia
- Zosapthara (E. Rowlands)

- chang 5
- C.Z. Huala
- Saihnuna

- chang 5
- (Kaihlck ilia)
- Vankhama
- Lalzuithanga
- Rokunga

- Suakliana
- Rokunga
- F.Rokima
- V.Tbangzama

•
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B. I)RAMA/1JEf\1C'IIAN

!) l.iandov.i tc Unau
'2) Doctor Faustus
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- Lalthangfala ,S",lilo
- Christopher Marlowe

TEXT BOOK:

J)
2)
1)

PAPE1{ II
A :..... Prose
B - Fiction

.:
Rirnawi gam (Compiled & edited by Lulttiungfala S'.'tilo for CTBEU)
Doctor laustus - Lettu - C.Lalliankillla
Liandova te Unau - Lalthangfala Sailo.

" J \.. l

MIZO ELECTIVE pAPER II

lOJ marks
60 marks
40 marks

•

A. PROSE/TIlU

I) 'rhl irtu
2) Zofatcn kawng kan bove
3) Harsatna
4) Rihdil Ich Mizor am
5) Huaiscn
(» Khuailui raj
7) Mizo tlawllIngaihna a srr lchl~dn

u. FICTION/THAWNTHU PHUAH

1) Sialton.Oflicial
2) Phira Ich Ngurthanpari '
3) Pangpar Bawm (Lchlin)

MATJ1EMAfiCS

PAPER ~ I .

'., '

...., Kaphleia
- Zikpuii Pa
- J.Malsawma
- Siamkima Khawlhring
- Darchhawna
- Lalzuia Colney
. SangzuaJa Pa

- C.Thuamluaia
- Lalzuithanga
- Rokhurna Rev.

.', i

Any five questions may be attempt out of 12 questions to be set in the paper.
,

LINEAR ALGE8RA.

Vector space, bases, dimension of a finitely generated space; Linear transforma
tions, Rank and nulity of linear tra'nsformation, -Cayley Hamilton theorem, Eigen-
values and Eigenvectors. "

Matrix of. a linear transformation. Row and',Column reduction.' Echelon form.
Equivalence, Congruence andsimilanty. i Reduction! to ccanomical forms.

- f

,f I

!
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Orthogonal. syrun.ctr.icu], skcw-synuuct rical , uni t.uv, I L:rilliti:1I1 and Skl~\V-1 irrmi
tian mntriccs-t.hcir ciucn-va lucs, or tlw!,.o:;;l1 :l(1:! unitary rc.lucl ion or quadratic
and Jh:rmiti:\Il forms. I'ositivc definite (Ilurlrali;: !()lIIlS. Siillll!t;IIlCOUI; redllction

P.callllllllbers, limits, continuity, dilkl cut i.ibility. 1\ k;II1-VIIIlll~ t IICOICIll, Tajlor 's
lheorcm,iJ1dctcrlllin~lte.; forms, max ima and ~.li1l11I;'1. Curve Tr;ILing.

Asymptotes.

Functions of several variable, partial derivatives, m.rxi.i.« alld uunuua .laco nian ,
Definite nnd indefinite integrals, Double .uid triple intcgr.rls (techniques only)
P. pplicatio n to Beta and Gamma lunctio ns.

Areas, Volumes, centre of gravity.

Analytic Geometry of two and three diuicnsi.».s. rii<.,L aud :ccoud degree cqua
tious in two dimensions 'in cart-sian :1Il1 i)o:hr c.rordi 11:1lGS Plauc. sphere
paraboloid, Ellipsoid, hyperboloid of 011; and two ShC,-~IS and their elementary
properties, Curves in space, curvature and c.,rsinll, Frcnot's formulae.

Dillcrcutiul Equations.

Order and Degree of different equation; diifcrcntial equation 01' first order <1n(1
first degree. Variahles separ.uc. : IOl1lllg(:\l~()\IS, Linear aud exact differential
equations. Differential equations with C\-'Il',1.:IIli. co-efficient. The complementary
function and the particular intcrgra l or --
;\X. ax, ax, In, ax, Bx., ax, Bx
e cos, sin, x, c, cos, c sm, ,

vector, Tensor, Statics Dynarni .s and JIydro.tatics.

(i) Vector Analysis - Vector Algebra, Deflcrentiation or vector function of a
scalar variable, Gradient,. divergence and curl in cartesiorn, cylindrical awl
spherical coordinates and their physical interpretation, Higher order derivatives.
Vector identities and Vector' identities and Vector equations, Gauss and Strokes
Theorems.

(li) Tensor Analysis - Definition of a Tensor, Transforrnution of co-ordi
nates, coutravr ria.it and covariant tensors. Addition and multiplication of tensors,
contract iou of tensors. Inner product, fundamental tensor christoffel symbols
covariant 'differential curl and divcrnence ill tensor notation.

(iii) Statics-Equilibrium of a system of particles; work a nd potentia I energy,
Friction, Common Catenary, Principle or Virtual work. Stubility of equilibrium.
Equilibrium of forces in three dimensions.

•

•

•

•
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Orthogonal. symmetrical, skew-symmetrical, unitury, Hcrruitian and skcw-l lcrmi
tian matrices-their eigen-values, orthogonal ~'lLl unitary reduction of quadratic
and Hermitian forms. Positive definite quadratic forms. Simultaneous reduction .

Calculas.

Realuumbers, limits,continui:y, differentiability. j\iean-v"lue theorem, Tajlor 's
theorem, indeterminate forms, maxima and !'. linirr.a. 'Curve Tracing.

'."
. Asymptotes.

Functions of several variable, partial derivatives, maxin.a and minima Jacobian,
Definite and iudefinite integrals, Double and triple integrals (techniques only)
Po pplication to Beta and Gamma Functions .

,~_: . Areas) Volumes, centre of gravity.

Analytic Geometry of two and three dimcnsio..s. First and rccond degree equa
tions in two dimensions in cartesian an lopo.lur coordinates. Plane. sphere
paraboloid, 'Ellipsoid, hyperboloid of OlL~ and two sheets and their elementary
properties. Curves in space, curvature and c.irsiou, Frenot's formulae.

DifferentialEquations.

Order and Degree of different equation'; differential eqeation of first order and
first degree. Variables separate. ; lon1P~~~II~~'~"'. Linear and exact differential
equations. Differential equations with constant co-efficient. The complementary
function and the particular intergrnl of -

ax. ax, ax, Ill, ax, llx, ax, Hx
e, cos, Sill, x, e, cos, e, sin

vector, Tensor, Statics Dynamics and Hydrostatics.

(i) Vector Analysis - Vector Algebra, Defferentiation of vector function of a
scalar variable, Gradient, divergence and curl in cartcsiorn, cylindrical and
spherical coordinates and their physical interpretation, Higher order derivatives.
Vector identities and Vector identities and Vector equations, Gauss and Strokes
Theorems.

(ii) Tensor Analysis - Definition of .a Tensor, Tr ausforuiution or co-ordi
nates, contravariant and covariant tensors. Addition and multiplication of tensors,
contraction of tensors. Inner product" fundamental tensor christoffel symbols
covariant differential curl and diverucnce ill tensor notation.

(iii) Statics-Equilibrium of a system or r-.u Liclcs ; work and potential energy,
Friction, Common Catcnarv, Principle of Yirtuil work. St··hility of equilibrium.
Equilibrium of forces in three dimensions.

..
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(iv) Dynamics - Decree of freedom and constraints. Rectilinear motion,
Simple harmonic motion, Motion in n plan? Prohecttiles, Constrained motion ..
',.'."(_'1 k :'.l1,J energy, ;- 1 1ti):1 U'1J~( impulsive :",)rce,. Kepler's laws. Orbits under
cc.rtr al forces motion of varying muss. Motion under resistance.

(v) Hyd r()s::atic5" Pressure of heavy flui.lc. Equilibrium of fluids under
given systems of forces. Centre of Pressure. Thrust of curved surfaces. Equili
brium of floating bodies. Stability of equilibrium and Pressure of gases, problems
relating to atmosphere.

P,\PE r~. - n
This p.rper will be in two sections. Each section will contain eight questions.
Candidates v.ill have to answer any live questions.

SECTION ;\,

Algebra, Reel Analysis, Complex Analysis, Partial Differentia! equations.
. .

SECTTON B.

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

ALGEBRA

Groups,sub"gryup~, normal sub-groups, homomorphism, of groups quotient
~I ours. Rns i (,' is('mol'rhi~m. SIO\\ theorems, Permutation Groups, Cayley's
then-oren. l{inl's and Ideals, PI incipa! Idcc l domains, unique Iuctorizationsv.aud
Euclidean domains. field Extcntions, Finite fields.

REAL ANALYSIS

M.etric spaccs.." their to:"ok,g\' \\1'.11 special reference to sequence in a metric
.space';· Cauchy sequence, CompkkILs.". Completion, Continuous functions.
Unjf(lrlj1~.

t';orertie~orcont!nuous fl1l1Cti011<; ()!1 Compact sets. Riemann Stcilities Integral,
Improper integrals and their conditions of existence. Differentiation. of functions
of several variables. [ll)r!ici~ fur.ct ion theorem, maxima and minima, Absolute
~lnq couditioua] (OI1VCI'['CliCC of <cries of rC;1! and Complex terms, Re-arrange-
JTi~nt or series, Uniform convergence, infinite products, Continuity, diflerentiabihty
'and in~c;?Tability for series, i.l uitiplc integrals.

COMPLEX I\N/ T.YSiS

Analytic functions, Cauchy's theorem, Cauchy's integral formula, power series)
Tailer's series, singularities, Cauchy's Residue theorem and Contour integration.

.;

• •

..

•

•
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PARTIAL DIFFERENTIAL EQUATIONS

EX-7812001

• •

~ormatio~ of partial deffcrential equations, Types of integrals of partialdifferen
rial 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. 't

HYDRODYNAMICS

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

NUME leAL ANALYSIS

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

o INTERPOLATION AND NUMERICAL DIFFERENTIATION :.-

Polynomial interpolation with equal or unequal step size. Spline interpolation
Cubic Splins. Numerical dirferentiation formulae with error terms.

NUMERICAL INTEG RATTON :- Problems of approximate quadrative, quadra
ture formulae with equispaced arguments, coussion quadrature Convergence.

ORDINARY DIFFERENTIAL EQUATIONS :- Eular'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 ar:d shephards corrections.

Comulants Measures of Skewness and Kurtosis

Curve fitting by least squares Regression, correlation and correlation ratio, Rank
correlation. Partial correlatio n Co-efficient and M ultiple 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 :- /Binomial, Poisson, Normal, a,. a. Beta, Cauchy,
Multinomial, Hypergeornetr ic, Nenative Binomial, Chebychcv's lemma, (\\ eak)
law or large numbers, Central limit theorem for independent and identical varie
ties. 'Standard errors, Sampling distribution of I,F and Chi-square and their uses
in tests of significance. Large sample, tests for mean and proportion.

OPERATIONAL RESEARCH

Mathematical Programming:- Definition and some elementary propertiesof
convex sets, simplex methods, degeneracy, qu tlity and sensitivi ty 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 state and transtient solutions for queu-
emg system with Poisson arrivals and exponential service time. - ,

Deterministic replacement models, Sequencing problems with two machines, n jobs
3 machines, 11 jobs (Special case) and n machines 2 jobs,

POLITICAL SCIENCE AND INTERNATIONAL RELATIONS

•

o
PAPER I

SECTION A

POLITICAL THEORY

1. Main features of ancient Indim Political thought; Manu and Kautilya ; An
cient Greek thought, Plato, Aristotle ; . General characteristics of European Me
diaval political thought. St. Thomas Aquinas, Mnrsigli i of Padua ; Machavelli ;
Mohbes, Locke, Montesquicu, Rousseau, Bentham, J. S, Mill, T. H. Green, Hegel,
Marx, Lenin, and Mao-tse-Tung. .

2. Nature and scope of Political Science : Gro... th of political Science as a dis
cipline Traditional vs. contemporary approaches; Behaviourism and post beha
vioural developments; Systems theory and, other recent approaches r to political
analysis, Marxist approach to political analysis.

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

•

•

4. Political obligation :
Justice.

. .

Resistance and Revolution; Rights, Liberty, Equality,
!

5, Theory of Democracy:

,6_, Liberalism, Evolutionary Socialism (Democratic anJ Fabin): Marxian Socialism;
Fascism.

•
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SECTION B

GOVERN \1 EN i' AND POLITICS WITH SPEC) "-'oJ .REFERENCE TO lNDrt'.

1. Approuchcs to the study of Comparative Politics: Traditioml Structural
Functional approach .• • 7.. Political Institution The Legislature, Executive and Judiciary

•

Parties and Pressure-Groups; Theories of Party System; Lenin, Michels and Duver
gel'; Electoral System; Bureaucracy Weber's view and modern critiques of Weber.

3. Poliica! P: occss : Political Socialization, modernisation and Communication;
the naure of the non western political nrocess ; A general study of the constitu
iional and rolitical pre blcrr:s affecting Afro-Asian Societies.

4. .Indian Political System : (a) The Roots; Colonialism and nationalism in
Ind.J1; 1\ Q'cneral study of modern Iridian social and political thought;
Raja Ranunohan Roy, Dudabhai Naurojy, Gokhale, Tilak, Sri Aurobinlo, Igbal,
Junnha, Gandhi, O.R, Ambedkar, f\'\.N.Roy and Nehru, .

(b) The sructurc : Indian constitution. Fundamental Rights and Directive
Principles; Union Government; Parliament: Cabinet, Supreme Court and
Judicial Review, Indian Federalism' Centre State relations; State Covernment,
Role 01 the Governor, I'ancbayati Raj.

(c) The functioning - C'ass and Caste in Indian Politics, politics of re
~:.ion;disl~l, linguism and communalism, Problems of secularization of tile policy
and narionul integration Politica I, elites, the changing; compositon; Political
parties and political participation; Planning and Developmental Administru
ti'dl; ~)oci() CCOIlOI',lic changes and its impaction Indian democracy.

PAfTR II

J'i\RT I

1. The nature and functioning of the Sovereignation state system.

? C\'11C'.ptS of Int. rnational Politics; Power, National interest; Balance of Power,
"Power Vocuurn".

3. Thcorics or International Politics ; The Realist theory; Systems theory Deci
sion making-

4. Determinants or foreign policy: Na.ionul Jnterest ; Ideology; Elements of
National Power (including nature of domestic socio-political institution).

5. Foreign Policy Choices- Imperialism ; Balance of Power ; Allegiances; 1s01a
tionali-m ; Nationalistic; Universalist sm ; (Pax Britannica ; Pax Americana Pax
Sovictica): The "Middle Kingdom." complex of China; Non-alignment.



arms

6. T!~(~ Cold 'vVar : Origin, evaluation arid its impact on intern: t ional relations:
Defence and its impact; a new Cold 'vVdr 't

7. r<nl1·;:Iil~lllll~llt: Menning, Bases (National a litI illtl~JJlali()JI;t1) IlII: 1101l.aligned
~dOVCJlll~Jlt ~llld its rule in international relations.

8. .Dc-colonizutiouund expansion 'or the in teruatioua! coinu.unity ; Nee-colonia
lisrn and racialism their impact 011 internationu l relations : Asian -Afr icau
resurgence,

9. The present International economic ?rder Aid, tra~~ and economic develop
ment ; 'the struggle for th.e. New International Economic Order; S::"er;~jgnly over
natural '1"'~sources; the cnsr III energy resources.

10. The Role and International law ill Interna~ional 'relations ; The international
court of jrsticc.

II. Origin and Development of International, O~ganizutioi1.s : Tile United ~ Nations
and Specialized Agencies; their roles III international relations.

11. Region .l Orgmisution : QAS, OAU, the Arab Louque, the ASEi\N, thcEEC
their ro lc ill international relations. ' . '. .

13. Arms race disai nuuuent and 'arms lOl1trol;'Cl)l1v~u,iollal anu uuclcar
the Arms Trade; its impact on Third world roll; in inlcrnali,;Ilil! relations.

Q ,

14. Diplomatic theory and practice.

15. !:xler;.al intervention : ideological; -poluical and econorn io "Culture Impe
l ialism" Covert iutcrv, ntion by the major powers,

P.\i,(T II

1. The uses and n.is-uscs of nuclear energy; the impact of nuclear weapons in
international relaticns ; the Partial Test-ban Treaty; the l\~ucjcDr Non-Proliferations.

2. The problems and prospects of the Indian Ocean being m.idc a peace zone.

3. The conflict situation in West Asia.

4. Conflict and co-operation ill South Asia.

5. The (Post War) foreign policies of the major powers: United SUItes, Soviet
Union, China. '

6. The 1 hird World in international relations : the North-South "Dialogue in
the United I-':atiolls and Outside.

1. The India's foreign policy and relations; India 'and the Super Powcrs ; India
and its ncighbour ; India and South-cast-AsiatrIndian and African problems'
India's economic diplomacy, India and the question of nuclear weapons. '

I

• •
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PHIl .OSOPHY
PAPER

Metaphysics and Epistemology.

• Candidates will
stcmology and
following :

be expected to be rami iar with theories and types of Epic
Metaphysics-Indi n and Western-with special reference to the

(b)

,

(a) Western-Idealism, Realism, Absolutism. Empiricism, Rationalism,
Logical 'J' Positivism, Analysis; Phenomenology; Existentialism; and
Pragmatism.

Indian-Paramans and Pararnanys ; Theories of truth and error;
Philosophy. of Language of meaning ; Theories of reality with refe
rence to main system (Orthodox and Heterodox) of Philosophy.

t • .. ,!-,.,';

PAPER H
t-, •

Socio-Politic.d Philosophy and Philosophy of Religion.

1. Nature of Philosophy; its relation to liL:. th0:Jiit and cultur,

2. TIle following topics with special reference to the Indian context inclu-
ding Indian Constitution :- ..

Political Ideologies: Democracy, Socialism.

Fascism, Theocracy.I'Communism and Sarvodaya,

Methods of Political 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 scope of Philosophy of religion. Philosophy of Religion,
with special reference to Buddhism, Jainisrn, Hinduism, Islam, Christianity
aud Sikhism.

I: "
I' ~

(a) Theology and Philosophy of Religion.

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

(c) God, Immoralitv of soul, Liberation and Problem and Evil and Sin.
(d) Equality: Unity and Universality of Religious; Religions tolerance;

Conversion Secularism.

G. Moksha-Paths ing to Moksha ,
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: iE::::,:II:'\i'\,!CS, TiLER' '.\L pqY('lC, \j;I)\"!;\VI:S ,\",n) OSCILLATIONS

1. .i..'~ECl'lA:-, iC~; :

COIslJrvatioll J.(\ I;.V5, Colls: '1] imn.ic! :-';\:,U;;';I", SCI:', :riil,~ crcss-Sectiou,
centre ot 1ij:1 ,;-; ,1 11( : 'J ib sys: ~1'i)S with tt(~ 11s/~~rlll11i);1 of physical quantities.
Rut:',cd0 T(1 <)·:(\tL~l ill' fvl()l~O'-1 or '1 r1lck -t U.:1ldef con;tc\I\tfc')[ce) field. Rotating
frauics o('rdncl\c(, i (,ljalis (~'fCC'. Mo i ion 'I' r::!/A Dodi,,"; Annllen momentum,
Torgue ai,d iroccssion or it t ':". Cyros.: ,:)~. "'>: lt~:.d forces tvl.,ltlOll under ill\',erse
squ: 1\ !:l'.:,', 1<"~i);Cr':) laws. [\jlltion of S;IL'II!Les (incl: ding :;co:'Lationary). Galilean
rZck~t'lvi,t~. ~';pcLij! Tbcory of Rela;ivity, fv1 ichel·()Il-iVlorlcy Experiment, Lorre.nts
Tru nsforrnatio ns ~:dditi~)n theorem e)f Yl:\O·~·ii:iI·", VQui1cion of ,:T11J.:;S wrtu Velocity.
A,:;-cnt-igy I,;c'uiva!t:li('t;'. ;;'!llid dyn.i.n ic-i, streamlines, turbulence, Bernoulli's Equa-
lion with snnjie LllipJ;cJticns.: ,I

Laws or Thcnundyruu.i.cs. ::,1: rophy, COf'Y\Ot'S cycle. Isothcrmu and adiabatic
( " 1-1 . . . . 1 ~ II'" \ C' .' Cl.i.anges. 1~:1l11,:,1: !,(l'il)(S l"h~~ Itl:!:), j,[ .xve c; rcutrons tile iau uus- apeyron
equation, i cvcrsi: J cell, Joule Kelvin dkcl:,:·>td'L'll !~()i[ZIll'llln L,I'.r, Kinctio Theory
or Gas,s. ,\laxwl:lfs Listl iuuuon Ll\V or Velocities, Equipu rrition of energy,
SI~C fie hc,u of gases mean Free Path.Bro-v.ii.m Motion. iL.t:K Body radiation
specific heat of solid:::;·EI!:'.r-:l:l·~ i);:,V(; .ncories, Wcin's Lt-v Planck's L1W.
Sol.ir Coust.i.u. I'ucrmu.i i,: z.u.ou and Si.t..;;:~r sic.tra, p[.)Juction of L:l,V,

temperatures using adi.ibtic dc.uagnatization and dllution refrigeration, concept of
neg... uve temperature.

3. Wf\.VE-; AND OSC1LLAJ tUNS

u:iciIL.itiO/l:,;; ~';iJ1ii)k~ il~1I'J\1():I:,' 'll:l:iJil, :;laliol1:.,y ;\ild :rav~~lliI1g W;\Vl:S, i)amj,cd
h.m.ronic iuotiou. I;,.J.\,..I t>.i !;\'J(>Jl '::: l<~~; lilt';:. '''''.IV': cq u.uiou, Harmonic
:)oltili\);l';,PLllle a d SJ),.~ric::! \',:IV~~. SLJ -";1'::1),:1.:\),) o! \V.I'. ..... :.;. I'nusc and Group
vclociu..s, U~~llS ~ J Iuyjcnt, p: !:I ... !'lt~, I :L~.:tfcrcllc;. Di fLL:L,Oll Fresnel & Fraunhofer
Diffractiou Ly strcig it ...:d,:;'.\ .)iIL,I,~ :,iid ,'\lulri!lle slits. Rc~,olvin; power of grating
and Opuc.il Instrumc.u., :'Uy.~;lg\ Critcr.on, Pc'I.U1/:ation, Prol uction and Detec
tion or i::)L1fiz::d IiLni. (l.nc.u', ci;cui~t.r, <tn.! d'ip.tic~L1): Leser xources (Helium-Neon,
Ruby uno sejI1Jcon~.ti..\du, diode), '--.l)aCtTlS uI sp.itinl and temporal cohere nce.
Dillrucuon as a l~'()ul iGI 1 wn"f~)rnlltiol. Fl0'SO:l and Fraunhofcr dillraciio J.l by
rectangular and cir . ular sperturcs, Holo-graph); theory ami applications.

PAPEr~,- Jl

l . u ...LCnU;"':ITY & lvlAG;"L J IS,"!

Coulomb's law Electric field, Gt(\~;~··:; l.i.v, Elccuic-p otcntiul, Poison and Lap
Lice equations for a !lo;ll'J;jell-.;Ucl; dt"':Le':lri;, uuchargc.I conducting spaere III a

• •

•

•

•
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PAPER I

t

•

uniform ficld, Point charge and infinite conducting Plane. Magnetic shell. Mag
netic induction and field strength. Biot-Savart Jaw and application. Electro-mag
netic induction, Faraday's and Lcnz's laws, Self and mutual inductances.. AI!cr
nating currents. LeR circuits, series and parallel resonance circuits, quality Ia?
tor, Kirchoff' laws with applicatiolis,Marwell's equations and electrom~gil~ttc
waves. Transverse nature of elcctro mgunetic waves. Pointing vector, Magnetic field
in mutter-diu, para, ferro, aruiferro and ferri magnetism (qualitative approach
only.)

.2. 1v10DERN PHYSICS

':

Band theory of solides-conductors insulators and semiconductors Intrinsic and. .. .. , .,
~x-mtnnsl~ semiconductors. P-N junction, Thermistor zenner diodes reverse and
forward biased P-N Junction solar cell.

Use of diodes and tran.sistors for rectification, amplification oscillation, modula-
uon and detection of r.f. waves. Transistor receivers, Television, Logic Cates, .

PSYCHOLOGY

fOU1\OATION ON PSYCHOLOGY

1. THE SCOPE OF PSYCHOLOGY:

Place of Psychology in the family of social and behavioural Sciences.

2. Methods of psychology .

UctlJoou/ogical problems or psychology,
search. 'Types of psychological research.
measurement.

(j -ueral design or psychological rc
The characteristic of psychological



.l The nature, origin and development of human behaviour:

Heredity and environment. .Cultural factors and behaviour. The process of
socialisation. Concept of National Character.

4. Cognitive Processes :

Perception, Theories of perc.ption. Perception org misati ) I. Person-perception,
perceptual defence, Transactional approach to perception. Perception and
p~r~OI~altly, FIgural alter-effect, Perception styles. Perceptual abnormalities,
Vigilance.

5. Learning:

Cognitive, Oper-mr and Clasical conditioning approaches. Learning phenomena,
EXll.Jl~tion. Desormination and generalisation. Discrimination learning. Pro
bability learning, Programmed learning.

!

6. Rernembe ring :

Theories of remembering. Short-term memory. Long-term memory. Measure
ment 01 memory, Forgetting Reminiscence.

7. Thinking:
q

.Problem solving concept formation. Strategies of c rncept formation. Infor-
mation processing. Creative thinking. " Convergent and Divergent thinking.
Development of thinking of children theories.

8. Intelligence:

Nature of intelligence. .Theories of intelligence. Measurement of intelligence.
Measurement of creatavity. vp.itude Measurement of aptitudes. The concept
of social intelligence.

9. Motivation:

Characteristic of motivated behaviour. Approaches to motivation. Psycho
analitic theory. Dr ive Theory; Need hierarchy theory. Vector valcnceup
preach. Concept of level of aspiration. Measurentent of motivation. The
apathetic and the alienated individual. Incentives.

10. Personality:

The concept of personality. Trait and type approaches. Factorial and di
mensional approaches, Theories of personality: Freud, Allport, Murray,
Cattell. Social learning theories and Field Theory. The Indian approach to
personality; the concept 'of Gunas. Measurement of personality; Questio
nares ; Ratill~ Se.t1es; Psychometric Tests ; Protective Tests; . Observation
mttbot,l.

• •

•

•

-.



II. Luncuuve and Communication
- _. ~1 . r r

•

Psvcholos ical ba-is of l.,~ !.:l;;J~L. '1>'2"l'i:~ of !~l.!lglll~~C Development, Skinner
antI Ch,,;·!IS:!:Y. Non ,VI.:: i<~1 c' 1 l'l~;llC~l~l(jjl; i.:.t"dy language. Lflcctivc (,;(>111

I1l unica tiou Source and recci \'~;- L ;1,: ructc.istics. Persuasive communica lions

12. Attitudes ,in,] Values

Structure of ,laiiu:.k. iorn .~: ';1 ')1' Atri.u.lc-. .i.::COI·'~:; of attitu Ic. Attitudes
n',(aSUrC1P,J:t Types (;1" :li:iLUdc Sl',tll::. Thcor.c s or ;i.li{f.'.k (;1l:.'II~LC value

• OJ ypes of values. ,,!otivad'l:1'l! pr)p.:rtle" of v.rlues. Mcasurcm mt 01', values.

Psychology .uid the Co: ,!'UlCr' C:,,-::l'rn'~lic II,O\L1 d behaviour. Simul.i tion
studies in psychology. SluuS of ':';l~:iol~Sl'iC::'~. 'All~rcd stales of conscious
ness : Sleep, dream meditation ,~;1d n~·i)'h.!~ic trance: drug In luced changes.
Sensory deprivation. Humuu plo\>ienb iu aviation and spare flight.

14. Models of man, 'rile i".iceJl:llli':lI ',J .m. Fhc Cr.su::icMail. The Org.misa
tional man. The Humanistic Man. Iu.pricarions of the different mode.s for
behaviour changes, An integrated lLOUCI.

PAPER JI

1. Individual UliLII.:1iCl'S.

Measurement of individual dilL:r~:·\(;_s. 1>~?'~ of psychological tests. ':~'ons

truction of p-ychologicut LSb. .. ..a: ..ct. nsuc of a go.xl psyc.i. l.igical tests.
Limitations 01 psychological tests.

Classifications 0" Dis()!f.l.t.; ,U::! ill .soiogic.il
and psychopl: vsiolouic disord:r:;, >~, ;;~·j(~·p~.[;':jc .
chojug!~::,d Liis~n.:ll:r~: TJL~ pro,:l;"m,' vi anxiety,

'i) :;t,;' .is. Neorot.c, Psychotic
p-rsiu.ili,'. Tu: ',ics or psy
depression and s.rc..s.

"i.

PsycilOOYil,IJi,ic Llpj;i\;:l;.ll. i~.:" .vivu. lilvrap'. C;j..:.>";,:iL.:r~cl therapy, Cog
niuve therapy. ~\lO~iP uivrapy.

Personnel :.. Iccu..n Trai.:fit.::. '::0.;: ,·.l.lti.,..,:t~,I:l.L..:ori\:.'~; fir work :,~otiYa

lion. j ../() rJ-:Ji.;;uild,. L;.l,Ldlp LUI ll:l~. i}jU::i.)HOI'y· .uu nagemcut.



5. ~ .Small Groups.

The conce 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. Socialchange.

Characteristics of social change. Psychological basis of change. Steps in the
change process. Resistance to change. Factors contributing to resistance.
.Planning 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, psychological 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 ethnic
of prejudice. Nature and prejudice. Manifestation of prejudice. Develop
ment of prejudice. Measurement of prejudice. Aruedioration of prejudice..
Prejudice and personality. Step to achieve social integration.

10. Psychology and Economic Development. The nature of achievement moti
vation. Motivating people for achievement. Promotion of intre-prcncurship.
The Entrepreneurship Syndrome. Technological change and its impact on
human behaviour.

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

12. Problems of Contemporary Society. Stress, Management Stress. Alcoholism
and Drug Addiction. The Socially Deviant. Juvenile delinquency. Crime
Rehabilitatir n of the deviant. The problem of the aged.

PUBLIC ADMINISTRATION
PAPER I

ADMINISTRATIVE THEORY

1. Basic Premises

Meaning, scope and Significance of Public Administration; Private and Public
Administration, its role in Developed and Develping societies; ecology of Adminis
tration, Social, Economic, Cultural, Political and legal; Evolution of
Public Administration: as art and a Science; New Public Administration.

•

,

•



•

•

2. Theories of Organisation -Sci~n;tific.management (Taylor and his Associates)
The Burcaucra theory of Organisation (Weber); Classical Theory of Organisations
(Henri Fayol, Luther Gulic and others); The Human Relations Theory of Orga
nisations (Elton Mayo and his colleagues) Behavioural Approach. Systems
Approach, Organisational Effectiveness.

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

4. Administrative Bchax ior - Decision making with Special Reference to -the'
contribution of Herbert Simon, Theories of. Leadership; Communication; Morale;
Motivation (Maslow and Herzberg). ., . .

5. Structure of Organisation - Chid Executive, Types of Chief Executive and
their function; Line, Staff and Auxiliary agencies; Department; Corporations,
Companies, Boards and Commissions. Headquarters and field relationship.

6. Personnel Administration - Bureaucracy and Civil Servic.s ; Position Classifi
cation; Recruitment ; ~raill}ng; ..Career . Development; Perfor?1~nce,;AI?prajsal;
Promotion; Pay and SerVICe Cond II IOn; Retirement Benefits: Discipline ; 't£mp]oyer
Employee Relations, Integ: ity in Administration, Generalists and Specialists Neu
trality and Ar.onymity.

7. Financial Administration - Concept of Budget, Preparation and Execution of
.the Budget; Perfcrmancc 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 - 0 & ~1 Work Study; Work Measurement; Admi
nistrative Reforms, Processes as and Obstacles.

10. Administrative Law - Impertancc of Administra'-ivc law, Delegated Legisla
tion; Meaning, Types, Advant.igcs, Limitations, Safeguards, Administrative
Tri bun« \s.

II. Comparative ...nd Development Administration - Meaning, Nature and Scope
of Comparativ: Public Administration, Contribution of Fred Riggs with particular
recrcncc to the Prismatic-S .Ic model, The concept, scope and significance of
Development Adminisrratiou. Political Economic and Social Culture context of
Development :\dministration. The concept of Administrative Development.

12. Public Policy - Relevances of Policy Making in Public Administration.
The process of Policy Foru.ulation and Implementation.



," t

PAPER II
INDIAN ADt\ lINISTRt\TIO~I

1. Evolution of Indian Administration -Kautilya; rvIughal period; British period.

II. Environmental Setting-Contribution, Parliamentary, Democarcy, Federalism, •
Planning, Socialism. -

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

IV. Structure or Central Adrninistr itlon-c-Sccretariat, Cabinet Secretariat, Minis
tries and Departmcnt-, Bo.rrd, and Commissions, Field Organisations.

i

V. Centre-State Relations-e-Legislative, Administrative, Planning and Financial.

VI. Public Services - All India Services, Central Services, State Services, Local
Civil Services, Union and State Public Service Commissions, Training of Civil
Services.

\'II. Machinery for Planning-e-Plan Formulation at the National Level; National
Development Council; Planning Commission; Planning Machinery at the
State and District Levels.

VIII. Public Undertakings -Form <;, :\bnag.::mcnt, Control and Problems,

IX. Administration of Ltw and order role of Central and State agencies in
maintenance of Law and order.

X. State Administration- Governor. Chief Ministers, Council of Ministers,
Secretariat, Chief Secretary, Directorates.

XL District and Local Administration-Role and Importance; District Collector;
Land Revenue. Law and Order and Develonn ent function. District Rural
Development Agency Special Development Programmes.

XII. Local Administrutio n-v-Panch.iyati Raj ; Urban Local Government. Features,
Forms, Problems, Autonomy of Local Bodies.

XIII. 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.

XIV. Issue of Areas in' Indian Administration-Relationship between Political and
Permanent Executives. Generalists and Specialists in Administration. Integrity
:in .Administration. Peoples .participation in administration, Redressal of
Citizens Grievances, . (oK" Pal' and Lok Ayuktas, Administrative Reforms in
India.

...

•

•

•
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PAPER J
SOCIOLOGY

GENERAL SOCIOLOGY

•

•

•

•

Scientific study of social phenomena : The emergence of Sociology and its rela
tionships. with other disciplines, science and social behaviour the problem of
objectivity, the scientific method and design of sociological research; techniques
of'data collection and measurement including participant and non-participant
observation, interview schedule and questionaires and measurement of atitude.

Pioneering contributions of Sociology : The seminal ideas of Durkheim Weber,
Red-Cliffe Brown, Malinowski, Persons, Merton and Marx historical materialism,
alienation, class and class struggle Durkhcim-division of labour, social fact, religion

. and society, Weber social action types of authority bureaucracy. rationality,
protestant ethnic and the spirit of capitalism ideal types.

The individual society: Individual behaviour; social interaction, society and social
gro up ; social system, status and role; culture, personality and sosialization,
conformity deviance and social control; role conflicts.

Social Stratification and mobility : Inequality and stratification, d illcrcnt l'OI1CCp
lions or class, theories of stratification; C,ISle and class; class and society; types
of mobility; intergenerational mobility; open and closed models of mobility.

Family, marriage and kinship : Structure and functions of family : structural
principles of kinship; family descent and kinship; change in society, change in
age anti sex roles and change in marriage and family: rnarriageand divorce.

Formal organisations : Elements of formal and informalstructures bureaucracy;
Modes of participation democratic and authoritarian forms: voluntary associations,

Economic System : properly Concepts, Social dimensions of division of labour
and lyres of exchange, social aspects of pre-industrial and industrial ecoumic
system; . industrinlization and changes in the political, educational, religious,
familiar and strntifrcntional spheres, social determinants and consequences of
economic development.

Political systems : The nature or social power community power structure, power
of the elite, class power, organization power, power of unorganiscd masses; power
authority and legitimacy; power in democracy and in totalitarian society; political
parties anti voting

Educational systems; Social origins and orientation of students and teachers,
equality of educational opportunity, 'education as a medium of cultural reproduc
tion, indoctrination, social stuuit ication and mobility; education and modernisation.

Religions : The religious phcuomeuon ; the sacred anti the profane; social functions
anti disfunctions of religion; magic religion and scion ce ; changes in society and
changes iu religion secularization.

...



Social change and Development: Social structure and social .change. continuity 'u~l(l
change as fact and as value; process of change; theories of chang~; ,socIal
disorganization. and social movements; types of socia I movements; dlrect vand
social change, social policy and social Development.

, PAPER IT

SOCIETY OF INDIA

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. '

'Sodal Stratification: Caste System and its transformation aspects of ritual,
economic and caste status, cultural and structural views about caste, mobility 'in
caste, issue of equality and social justice, caste among the I {indus :H1d the non
Hindus; castcism 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 discrginisation: marriage among different
ethnic groups and, economic categories, its changing trend and its future; impact
of legislation and socio-economic change upon family and marriage, intergenera
tions gap and youth unrest; changing status of women.

Economic system : The Jajmani system and its bearing on the traditional socie
ty; .market economy and its social consequences occupationa I divcrsification ' and
SOCIal structure porfession trade unions; social, determinan ts a nd consequences of
economic development, economic inequalities, exploitation and cotruplinn., '

Political systems : The Functioning of the democratic political system in a tradi
t'onal society; political parties and their social composition; social structuralorigins
of political elites and their social orientations, decentralization of power and
political participation.., ' "

Educational system: Education and society in the traditional vand the modern
contexts, educational inequality and chnngc ; education and social and mobility,

, educational problems of Women, the Backward Classes and the Schedule Castes.

l~e.Jigion: Demographic dimensions. geographical distribution and neighbourhood
living patterns of major religious categories; interreligious interaction and its mani
festation in the problems of conversion." minority stitus arid communalism,
secularism.

, , ,

, Tribal societies and their integrations : Distinctive features of tribal communities,
, ,tribes and caste, acculturation and integration. '

Rural social system and C0J1111ll;lIity developrr.ent: Socio-cultural dimensionsof
th~ village community; traditional power structure, democratization and leader
.ship ; poverty, indebtedness and bonded labour ; social consequences of land re
forms, Community Development Programme and other planned development pro
jects and of Green Revolution; New Strategies of rural development.

•

.o'

•

t

•



Urban social organisation Con tinuity 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 neighbourhoods. rural-urban differences in demographic and

t 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 explosion, social,
psychological, cultural, and econmic factors in the adoption of family planning
practices.

Social change and, modernization : Problems of Role conflict-Youth unrest-in
tergcnerationul gap ch inging St .tus of Women, Major sources of social changes
and Resistance to chang" impact of West, reform movement, social movements,
industrialization and urbanization pressure groups factors of planned change-Five
Year Plans legislative and exccuive mc::\sures,process of change-Sanskritization,
westernization and modernization, means of modernization-mass media and edu
cation; problem of change and modernization - structural contradictions and
brca kdowns.

Current Social Evils

PAPER I

Corruption and Nepotism-Smuggling-Black Money,

ZOOLOGY

• •
Non Chordata and Chordata, EC01ogy, Ethology, Biostatistics and Economic
Zoology.

SECTION A

Non Chordata and Chordata,

1. A general survey, cl.issification and relationship of the various phyla.

2. Protozoa: Study of the st ucture, bio-nornica and life history of Paramae
cium, Mouocyotis, mal.u ial parasite, Trypanosomn and Leishmauiu-Locamo
tion, nutrition and rcproduci ion in Protozoa.

3. PORIFERA: Canal system, skeleton and reproduction,

4. COELENTERATA: Structure and life history of Cliarand Aurelia, poly
morphism in Hydrozoa, cora I formation, metagenesis, phylogenetic relation
ship of Cinidar ia and .Acnidaria. .

5. HELMINTHS: Structure and lire history of Planaria, Fisciola, Taenia and
Ascaries Parutic adaptation, Helminths in relation to rmn.

6. AN:<EUDA: Neries, earthworm and leech; ceolom and metamerism;
modes of life in polychactes.

.i
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7. ARTHROPODA: Palemon, Scorpion, cokroach, larval forms and parasiti-rn
in Crustacea, mouth part vision and respiration in arthropods social life and
metamorphosis in insects. Importance of Peripatus.

8. MOLLUSCA: Unio Pila, oyster culture and pearl formation, ccphalopodes.

9. ECHINODERMATA: General organization, larval forms and -aflinities of
Echinodermata.

10. General Organisation and characters, outline classiffication and inter-relation-
ship of photochordata, Pisces, Amphibia, Reptilia Aves and mammalia. . .:

11. Noteny and retrocressive metamorphosis.

12. 'A 'general study of comparative account of the various systems of vertebrates.

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

14. Origin of Amphibia; distribution, anatomical peculiarities and affinities of
Urodcla lind Apoda. .

15. Origin of Reptiles: adaptive radiation in reptiles fossils reptiles; poisonous
and snakes of India; poison apparatus 01 snakes.

16. Crigin of birds; flighlless birds; arial adaptation and migration of birds.

17. 0 rigin of mammals: homologies of earossicles in mammals; dentition and
skin derivatives in mammals ; d.stribution ; structural peculiarities and phy
logene ic relations or Protothcria and, Methatheria.

SECTION B.

Ecology, Ethology, Biostatistics und Economic Zoology.

Ecology :

1. Environment; Abiotic factors and their role, Biotic factors Intcr and Inter
Specific lela tions.

2. Animal: Organisation at population and community levels, ecological succes
sions.

3. Ecosystem: concept, components, Fundamental operation, energy flow, bio
geo-cneuiical, cycles, food chain and tropic levels.

4. Adaptation in flesh water, marine and terrestrial habitats.

5. Pollution in air, water and land.

6. Wild life in India and its conservn tion.

,

•

•

•

•

•
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, •.Ethology-:

7. General survey of various types of animal behaviour.

8 i :' Role of. herrnones and pheromones in behaviour.

9~·Chlonobiology: Biological clock, seasonal rhythms, tidal Thythins~,

10. Neuroendoc.ine control of behaviour,

11. Methods of Studying animals behaviour..

Biostatistics :-

,.
, ,

12•. Methods of sampling, frequency distribution and measures. of central tenden
cy, st 'ndard deviation, stand ird error and stmdard devhn:e,cl:)rrdation and
regressionand.Cblsquareand to t-test.

Economic Zoology :

13. .Parasitism.. commensalism & host parasite relationship.

14. Parasitic protozoans, helminthis and insects of man and domestic animals.

15. Inspect pests of corps and stores products.

16. Beneficial Insects.
;, ,

~ 17. " Pisciculture and induced breeding.

PAPER 11
"

Cell Biology Genetics, Evolution and Systemic, Bio-Chemistry, Physiology
and Embryology.

Section 'A'

Cell Biological Genetics, Evolution and Systematic.

1. CeUBioJogy-Structure and function of cell and cytoplasmic constituents;
.structure of nucleus, plasma membranc.vrnitochondria, golgibodies, endo-plas
tic reticulum and rebosomes, cell division; rntotic spindle and chromosome
movements and meiosis.

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, multiple, alleys: mutation (natural and induced) mutation and evolu
tion meiosis, chrornosornet number and form, structuratreatrangements; ploy-



podiy; cytotoklasmic inheritance. regulations of gene expression in prokaryotes,
and eukaroystes ; biochemical genetic, c'ements of human gcn etics ; normal
and apnorrnal karyotypes ; genes and diseases, Euuenics.

3.'· [vdll.lfiol1 and systematic - Origin of life, history of evolutionary through,
Lamarck and his works. Darwin and lli.:; works. source and nature or orga
nic varia! O~1. Natura "I~leclion Hardy-Weinberg law, cryptic and warning
coloration mimicry: i',IIlting mechanisms and their role. Insular fana, con
ccpt of spc ries. sub-sn.cics. prifl,'ipk of ctassific.u ious, zoological-nomen
clature and inicruationul code- Fo-sils, outline of gi ological eras phylogeny
of horse. e'cphan., camel, origin and evolutou of man, principle and theo
ries of continental dis.ribution of animal zoogeo-graphical realms of the world.

Section •B'

Uiochemi<;try : Physiology and Lmbyolog y.

1. Biochcmisuy : Structure of carbohydrates, lipids, aminoasids, proteins and
nucleic acids. glycolysis and krebs cycle, oxidation and reductions, oxidative
phosphorylation, energy conservation and releases, ATP, Cycling f\.MP, satu
rated and unsaturated latty acids, cholesterol, steroid hormones. Types of
enyyhlt:s, mechanism or enzymes action, iuuuung'obulins and immunity, vita
mins and corenzy.ues Hormones, their classification, byosynthesis and functions.

2. Physiology with special reference to mauunals, 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 111<111, mechanism of conduction along axon
and across synapses, neurotransmitters, vission, hearing and other receptors; types
of muscles, ultrastructures uu.l mechanism of contraction of skeletal muscle; role
of salivery gland, liver, pancreas and intestinal :;lands and digestion, obsorption
of digested food, nutrition and balanced diet of man, rnech.irusm of action stero
ids and peptize uorrnoncs, rule or hypothalamus, pituiuary thyroid, parathyroid,
pancreases adrenal testis, ov.iry and lines organs and their i ucr-rclationship, phy
siology of rcprodutiou ill humans, horuiouuls conuul or development in man and
insects, phcro-u.cns in iuscct s au.r mamm ..ils.

3. Embryology Gametogcncsi ~~ fertilization, types of eggs, cleavage, develop
me'n't· upto gastruction in branchostorna, fro and chick; rate maps of frogs and
chick ; Metamorphosis ill frog. Formation and fate or extra embryonic membrane
in chick; l-oun.uion of .uunion urlantoise and types of placenta in mammals,
fuucuou of placenta in mammals; Organisers, Regeneration, genetic control of
devclopment Organogcncsrs of central nervous system sense organs heartand
kidney of vertebrate embryos. Agging and its implication ill relation to man.

• •

•

•

•
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AGRICULTURE
PflP,EFH

Ecology and its relevance to man. natural
rccources, their sustainable' rnanaqernen; .
nnd consorvatlon. Phy;;lcal and social anvl
ronrnont a~ faC1'Ors of crop diStrft>utlon ana
Production, Cllmatlc elaments as fnctors 01
crop grcnYih,lmpnct of chiining onvlronment
on cropp!ng pattem aa indicators ofonvtron
merits. Envtronmonlal pollution and associ-

.atoo hazards tocrops.anhnats, and humans.
Cropping patterns In dllloront agro-enmaUc
zonos of tho country. Impact of hlgh-yloldlng
nnd ahort-duratlon varieties on shinn in
croplng pattern. Concepts of mulUpl9 crop
ping, mUltl:ltorcy, rainy and Intor-cropplng.
and their imporlanco in relation to food pro
duction. Pac Itag'eof pmcUces forproduction
of lmportamcereals, pulses, 011 seeds, {bres,
sugar, commercial and fodder crops grcwn
during Kharlf and Rabi seasons in diHeront
regions of the country.
Impo~ant features, ScoP9 and propagation
of vanous types of forostry plantatlon:s such
as extonsjon, social forostrv aoro-torostrv,
and naturaltorecta.
Woods, tho'r characteristlcs, disserninatlbn
and assoclanonwntivnrous crops; thoirrnul
tiplk:alion.s; cultural, biobgical, and chorn cal
control of woods.
Soil-physical, chemical and biological prop
erties. Procosses and factors of soil forma
tion. Modern classification of Indian soils,
Mineral and organic constituents of soils and
thelr role In maintaining soil productivity. Es
sential plant nutrients and other beneficial
elsrnents insoils and plants. Principles of soil
fertility and itsevaluation for judicious fertiliser
use, integrated nutri9nt management. Losses
of nitrogon in soil, nitrogen-use efficiency In
SUbmergedricosoils,nitrogenHxation insots.
Fixation of phosphorus and potassluminsoils
and the scope for their efficient us~.Problem

.soils and thoirroclamation moth ods.
Soil conservation planning on watorshedba
ets.Erosion and run-ott management in hil~,

foot hill:3, and valley lands; processes and
Iactorn affucting them. Dryland agriculture
and Its problems. Technology of stabilising
agrlculturo production in rainfed agrlculturo
area.
Wator-uso eflicloncy in relation to crop pro
duction, criteria torschodulinq Irrigations,
ways and moans of roduclng run-ott losses
of irrigl"'JI:)'1 water. Drip and sprinkler irriga
tion. Drainage of wator-Ioggod soils, quality
of in igallon watsr, oHett of industrial efflu-
onts on 5011 and water pollution. .
Farm management, scope, important and
ctraractertctics, tarrn planning. Optimum re
sources use and budgoting. Economics of
difforont typos 01 farming systems.

£3

Marketing and pricing of agricultural Inputs
andoutputs,price fluctuations and their cost:
ro~ofco-operatNesilagr1culturaleconomy;
types and systems of farming and factors af
fecting them.

Agricultural extension, Its Importance and
role) methods of evaluation of extension
p,,?gmmmes, a~lo-economlc survey and
status ~f big, small, and marglnaf farmers
and landless agricultural labourers; farm
mechanization and Its role In agricultural
productloln and ruralemployment. Training
progr8[Tlmes for extension worners;I~
landofOOf2mmes.

PAPER-II
CcliTheory, cellstructure,ceUorganelles and
tholr function, cell division, nucleic aclds
otructureand function, gone structure and
function . laws of heredity, tt. ~ir significance
In plant breeding. Chromosome structure,

. chromosomalaberrations,8nkageandcroos
over, and their slgnlf1cance In recOmbination
breOOilg.~IypIoiiy,·eupbkjandaneupk>Ds.

Mutallon-micro and macro-and thelf role in
crop Improvement.Variation, components of
variation. Heritability, sterility and lneornpat
Ibllfty, classification and their application in
crop mprovemern. Cytoplasmic inherttance,
seX-lInked, s9x-lnfluenced and sex-llmltod
charectera. ~. .

History of plant bre9dlng. Modes of repro
duetlon, s~lflng and crossing technlques,
Orfgln and evolution of crop plant'J, centro of
origin, law of homologous series, crop ge
notic resources-ronservatlon and utilization.
Application of prfnclples of plant breeding to
the Improvement of major field crops. Pure
line selection, podigree, mass and recurrent

.1l?'~I}.~t.cprry~~~Q~~Ility,~.s~~l~nce
JIl p.l£lot breediog. Hyllrid vlg.our an_d:rt~ ex
ploltatlon, backcross method of breeding,
breodinq fordiseaso andpost resistance, role
of IntcfSpociflc and Intergonorlc hybridization.
RO!9 of biotechnology in plant breodlng. lrn
provodvariatles, hybrns,composttesofvarl
ous crop plants.
Send technology, Its Importance. Olfleront
kinds of seeds and their seed production and
proco5Sing technques, Rola of public and
prtvate sectors Insaed production, process
(ngand markntinqInIndia.
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'rnbi'Jitian, 5urfacotonsion,dlHvG!'On and 0$

rnosis. Absorption and translocation of wa
t-ir, transpiration and water economy.
Enzymcc and plantpigmonts; photosynthe
i"'J-mwcmconcepts and factors afTect~i1gth9

r~C9,aerobic and non aerobic rocpiration;
C, C and CAM mochantsrns. Carbohydrate,
protein and fat rnatabolisrn.
GroWUl and doveiopmont; photopariodisrn
<,nr! vernalization. Auxins, hormonos, and
o:h~r plant rnqulators and thoir mechanism
~ rct~:1o.ndirnoortancoinrlQrlcunuro. PhySf
obgyof seed dovolopmontano g2rminaUon;
dormancy.
Climatic: requiroments ano.cuhrvatlon of rna
jor lruita,plants, vogotablo crops 'lnd Howor
plants; tho packago of practices and \twir
sci:H1tific basis. Handling ana marketing prob
lsrns of fruit and vegetables. Principal moth
ods of proservaton of important [rulte and
v~gctablo products, processing tochnlqucs
and equipmsnt. Role of frutts and veg&tab:::ls
in human nutriron. Raising of ornamerual
plants, and design and layout of lawns arid
gC\rdol)S.
Diseases and posts of field vego!ab!os 0:-
chard and plantation crops of India. Cnus as
and classificatlon of plants posts 0110 dis
0<:1305. Oialcgical control of posts and di~·

oasos.tntoqratod pest anddlseaso manage
mont. Epdomiology and forecasting.
Pesticides, thoir formulations and mOOes of
2ctlCn.Compatbilitywrth rhizobia! inccularus.
Microbial toxins.
Storage pests and diseases of cereals and
pulses, and theircoritrol.
Food production and consumption trends in
India. National and international food poll
cios. Production, procurement, distribution
and procossinqconstraints. Relatkln of Ieee
production to national dietary pattern, major
dolicioncios of calorie and prooin.

I,;

I\HTHrlOPOLOGY
P/\RERI

1 1Moaning and scope AnllHo\XlkJ9y
12 Relationship With ether disciplines His·

tory, Economics, &xio'cJY, Psy:hOIo9Y. Po
\:'.'calSciense, Ue &:er:.;e, 1,,1e-dI':al SCf8l1Ce
1,3 Main brar.ches of l,ntrhvpoiogy, tnoi:

scope 2nd'relevance"
a) SoclaI-eGI:uraIAn'iHcpology
b) Ptlysic;'\1 and tJiol::JglC al Anthropology
c) A rcha solo gk:al Ant.rh:)pology.
14 HumanEvo~utkJr,a::J emergence of Man.
Organic Evolution-Theories of evoiutionin
historical~rspoctivepro-DarwinIan, DarwlO
ian and post-Darvii~'anperiod. Modem syn-

.Uletic theory ofovo!ut'OP~ bdof outline oftorms
and concepts of evo',utt<:lnary biology (Dolis

I' I'rule, Copo's rule, Gause's rule, parana ISm,
convergence,adaptive radial.bn, mosaic evo
lution); Principlos 0\ systemat\c.s and tax
onomy, major primalelaxa, tertiary and qua
ternary fossil primates, Systematics of
Homiooldea and Horninrdae, Origin and evo
lution of man-'Horna etectus and Homo sep»

oris', ",
1.5 P:,ybgcnotk;status, chara::torisl;'.;S and
distribction 07 the tel :m', ng:
a) Proploisloconoo fossil pr lm at na-

Oro oontiocun '
b) South and Eant African nornlclds-
Pleslanthropus/Australoplthecus Afrk;a~,

Paranthrapus, Austrabplthocus..
c) Paranthropus-Homo erectus-H'.Jmo
amelusjavankus, H-xno erecl1JSpeldngns!J.
d) HomoHeldefberggnsi3.
e) Neanderthal rnan-La -<:hapelk3-aus-saints
(C\",ssical type), I,',! Carmelites types (Pro

gressivotype)
f) Rhodesian man
g) Homo s apions-Cromopnon. Grimu!dl,

Chancalada.
Rocent advances 'In urdBrstand'lng the avo
Iution. distr.bu'ion ar,;J multidisciplinary ap
pro acb to undorsta.nej a .oss.ttypo in ralatlon

to others.
'.6 Evolutionary trc"cj anc classi!ication of
tho order Primates, R83lionship with other
marnrnals , mo'e:u'a r f), o',ution of Primates,
Comparative arialo.ry e,'man and apes, pri
mato lccornotion.u strial arid arboreal
adaptation, skG',e\a~ ci-::lnges due to erect
posture and i~s imp!~a:,'0ns.

17Cl..1ltu,al E','0!utC'I-c-ondOiltiines'Of 0,8

h \':'~'J rf-:: cuhurcs:
(1) Pcd~o!::I1!c:

LJ) r.~r.s'JUl1lc

0) r~co!:lh\.:

d) Ctlak;o;itl1k:
0) Copper-Oronzo aJ']
f) iron age

• •

•

•

•
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2.1 Family-DefiniHon and typology of family,
household and dornestc groups. Basic struc
turo and functions; stability and chanpss In
rarnlly. Typological and procossual ap
proaches to the study of family. Impact of
urbanizatbn,lnduslIialization, education and
tomlnist movements. Untversalttyot family-a
critlqun .
2.2 Concept of klnohip : Definition of kin,
incost prohibition exogamy and endogamy,
Princlplas oi descent-typos and functlons.
Potitlcal and Juralaspects of kinship. Unrlnoul,
bilateral and double descent. Descent, filia
tion and cal nplomentaryfiliatJon. t(lnshiptor
mlnology, typology and approaches to the
studyoftermi:1ology Alliance and descent.
2.3 Mnrrlago -Deflnitton. types and variation
of marriage systems. Debates on tho unfvor
sal definition of marriage. RegUlation of mar
rlngo-proferential, prescriptive. proscrlptlvo
and opon systems. Types and form of mar
rlng3 Dowry,brkle-prlce. psstatlon and mar
rl:1(!~ntabltity.
3.1 Siud)'ofculturo,pattems and p~c::~':'~.

Concept of culture, patterns of culturn. rc l ':1 
tionshbs bot.voon culture and civltzatlon and
society.
3.2 Concept of Social Chango and Cultural
Chango:
3.3 Social structure and social orqanlzanon,
Ro!')-analysLsand social net......ork lnstnutons.
groups community. Social stratification. prin
c'plos and form, status, class and power, gen
dor. Nature and types of mobility.
3.1 Concept 0.' Society.
3.5 Approaches to tho study of culture and
soc bty-elasscal evolution ism, neo-evolution
ism, culturo ecology, historical particutarisrn

and diffusionism, structural-functionalism,
culture and personality, transaction-alisrn.

cymbotism, congnitive approach and now
othnography, post structuralism and post
modernism.
11.1 Definitions and functions of roligion. An
thropoloqlcal approaches to lilO study of r('li'
gion-ovolution:uy, psycholoqlcatand fUQc
tiona! M<lgic, witchcraft and sorcery; d,,:i~'

tlons and functions amJIunctionanos prio st.
saman, modic'no man and sorcerers. Syrn

bollsm in roligion and rituals Ethnomodiclno.
f.~yti]"Gndrnuats: definitions and approaches
to tll~ir ntudy-structural. functional nnu
prec"'''''ual nolation with o:::onomic <lndpo
I"'~~1[,,\IlJ:;! uro).
G.11.~n:,.nl!1g,f"GC'po and re!'Jvanco, rrin:::;p!':'3
r~)',f"rnln~ production, dl:l!ribuHon "nd con
ntlJ1'~)hfllilcomn1uni;la3 ~ul):3ht!ngon hUII!

Ifl!1-p':'l!lnririg,l!~hlng,prGtomli"rl1, lmllicu!·
tur') (,!1cl olhN cconom!c pumui13. Fornt'.!!:;t
f'nd oubntnnttvbt dobr.to-Dnlton, t\!'Irl·
f'~~;'r't1fl)lC'nd r:hr~ rrrrc"'.ch nn::!r·!",:: Eco·
r~~li1I-::i\nllHCf'J!o)TY. E){cll~nr'); 9:::', L''''rl'' r,
tl:,{ln, crr(,rT!onlnl ('l:,:clwnon l1nu rnnr':"t
r"~~':)nonrl

( , Cc

~ -1%!~'O \ 1'4-

5.2 Th~rotr.:ol foundntlon4.1YP~f) of polltl
en!oI1!cmbatJons-band,1rIJe,el1lgfdom,otote,
concept of pO-Nor, authorlty and legftlmncy.
SocI:!1 control. l'lw and fuotleG In trlbalnnd
PN~·:Hl.ntooclctl':'~.

0.1 ConC':PW of do:mlopmont!\lt\rthropo~ l
en!p~repcctJvo. MOO,!'} otdevelcprncnt en
tlquc!}of chc~lcnldsvclopmentut theorlos.
Conc~pt:l"ofpl,,,nnlrl9and pl!\nn~dzv~lop

rncnt,Gonc~of R:llt~~!c r.:cJ eve'opment.
cunuro ~'J1TI l'!w.f IlI.!~tfl~b!3 d::v::!o1>
mont. Ol~pl~ccmontand rehnbf!~ntlon.

7.1 Concept of rceesrch Inanthrop!ogy, sub
pctlvtty and rell~xJvlty In terms of gsndor
claaa. Idrology and elhbl. DiatJnctJon be
\Woon methodology, methods and tech·
nqucc. Natura and explanation Inanthropo
Iogr.:al recearch. Poolttvlstlcs and non-pest
tivlstlc appronchea. Comparattve methods:
natura, purpoaa and methods otcornparbon
in social and cultural anthroplogy. Baslctsch
nlquas of data collection. Interview, partlcl
pant and other forms 01 obsorvation, sched
ulas , questionnaire, case-stucv methods.
extended casostudy methods, lifo histories
a::d s ocoriday sources, or:.1history, qonoa
VJg,<;JI method, parucipatcry, learning and

a~:lO:)~mont (PLA). Participatory rapid an
scssrnont (PM). Analysis, interpretation
and orosentanon of data.
81 Concept, scope and major brancnos of
human genetics. Its relationship with other
branches of science and rneciclno
82 Mothod for study of genetic principles in
rmn·family study (pedegreo analysis, twin
study, footer child, co-twin rnefhod, cytoge
netic method, chromosomal and karyotype
analysis), biochemical methods, immuno
log ica I motnoco. DNA. tecnnolopy and re
combinan] tE)chnotogie~.

83 Twin study mothod-zygo5ity, hcrttabutty
esurnatos. prosent status of the twin ntvdy
method and its acpuceuons
84 Mendolian genetics in man-tarruty stuuy,
singia factor, mullifactor, fethal, sub-Ictnal,
and polygenic inheritonco in man.
e5 Concept of genatie polymorphism al'}(j

scrccuon, Mondolinn population, Hardy.
Weinberg law; causes and changos which
bring down froquency-mutaton, Isolation,
rn'DlCllion. sotection, inbrc!Jding and go
r~()ljc drift. Consanpulnoou-i and non-con
S<HI£Juincou:> f1I::lting, genlJl:c load, g::lnatic
off'3ct of con!:Jnguin~ousand cou~in mar
'l~gCJ (Ct<1ti5tiC'J1 and prob~bi!ily molhods
!or ~tutlyof hurmn g~n~~~).

BG Cllrorn~["'Jm')~ nml cllrOrnO~ll1t'1 P.b
eff;:-km3 ia fTl"n. rr1o:>'.!1C'1':':-gy.
<1) Uum~rlcn.1 end 13tructun::1 o!:yrretlon~
(di:;ord~r::l)

b) S')~ chrornO~0iT1"'1 ~b':1r~tfon:1
~ ''!1':::~':':t':'r (Yu~Y), ltlm~r(~O}, SV:y':rbn::!:l
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(XXX), mtcrsax, and other nym1rom~ C:::Df
cJf)r·~.

c) Autosomal aborrations-Down syndrorne.
Patau, Ed'."Iard and Cri-{fu-ct1alsyndromcs
d) Genetic imprints in human olsease. ge
netic screoning, genetic counsolling, hu
man DNA profiling, gone mapping and go-
nome study.
(] 7 Concept of race in histroplcal and bio
loniC;)1 perspective. Race and racism. bio
ICJqica! lJ<l$IS of morphological variation of
IiOn-rl1e\rIC and. rTlctric characters. Racial
cntena, racial traits in relat.on to heredity
and environment; biological basis of .acia:
cl3ssification, racial differentiation and
racc-cross.np in man.
813 Ethnic groups of rnankind.charactsns
tics and distribution in world, racial classifi
cation of human groups. Principal livil'O
peoples of world. Their distribution ar.c
characterisicts
89 Ag~, sex and population variation In
gentic marker-ABO, Rh blood groups, HLA,
Hp, transtcinn. Gm, blood enzymes p~'IS!"

olooicat characlcristics-Hb IO'lC'I, body (::~,

pulse rille, respiratory functions anc 50;'

snry pnrcopnons in c1iffc(pn! culturnl <11,(1

~;(JCI()-CCDl1UlrIlC groups. Impact of smcx
ing air polluticns. alcoholism, drugs ar-c
occupational hazards on health.
9 1 Concepts and Methods of Ecoloc.cat
Anthropo'oqy Aoaptation-social and C\.1:

tural Deterministic theories-a critique. Re
sources-biological, non-biological and
sustcmablc covelopmsnt. Biological acap
tation-clirnalic, environmental. nutritional
and genetic.
1V.l Relevance irl understanding of con
tomoorary society. Dynamics of ethnicity at
rural, tribal, urban anc international lovets
Ethnic conflicts and political developments
Concept of ethnic boundaries. Ethnicity and
concept of nation state. '
11 1 Concept of human grov, th and dC','el

ollrncnt-st;lges of growth-pren3tal, n31;:)\,
infa:lt, childhood, adolcs ce nco. maturity,
~,(;lleSCCnco.

-[:'1r.lor" ,1!fcctlllU (jfOwttl and dcvc'oprncnt
~;(>r'rl.llic, cnvirorunental, biochornlcat, nu
.tfilion;)l, cull lIr;] , and socioeconomic.
- I\ooinq (lI1(i sonosconco. Theories and
()tl;'-nrv;;iions-tJioloCl ica I and ctuonotoqical
10119DVi!y. Human pnyclquc and sornato
I\P~;' r,~nlflOdo!oCJies for grvwtll stlJdic;,
171 f\eproduclivo bfo!ogy, dOmDOr<:lphy and
pnj 1\ d;"'ti~1I1 ~,l\ldy nopro ductivo plly~ioJo(jY

01 lido <lllCl f()fIl;II,'. OiolorJic;1f :15IJPcl~; (I'
1,11I1l:ln forti/It!,. f~0Iuv<lnct1 of monarcno,
f!\Cn0,p,JlrSO ,,1I1(j other bioevents to fOllil,l!
f' .;rlily rnlterflS and differenti;lls
1.::'.2 ()olll()Dfi1ptlic lt1Corips-blo log ic<.Ji, 50
C!;)/ VIIlj cu'iur<:J1.

123 Oernogr<:jJ)hlc l;iC'i'10c1s-r.onsus, reo
istrallon system, S<:li'IP C 11H;ll1ud~;, duel le
porting system.
12 4 Population slructures and population
oyoam.cs. .
125 DemographiC rates ana ratio~, life

table-structure anc uti'ity
12.6 Biological and socio-ecoloqical Iac
tors influoncing fecundity, fertility natality and
mortality.
.12 7 MCtllOds of studying population growth.
12.8 Biological consequences of popula
tion control and Iarn.ly wonare.
13.1 Anttuopoloqy of sports
13.2 Nutritional Anthropology
13.3 Anthropology in designing of defence
and other squiprnents.
134 Forensic Anttlropofogy.
13.5 Methods and principles of personal
identification and reconstruction.
13.6 t,pplied human gr;netics-Patomity df.
aqnos.s genetic counselling and eugen
ics
13./ DNA tecbnoropv-prcverittcn and cure
of drscas es.
13.13 /\r1:',rop-o-{]Ci\~'CS medicine
13 U S'.~r'J'.J(~rlcly:s;); cytogenetics 111 ro-

producuvo O'0'UCJJ'
1310 Application of statistical princtptes 1'1

human genetics and Physical Anthropol
ogy.

PAPER /I
1. Evolution of the lucian Culture and CivilI
zation-Pro historic (Paleolithic, MesolilhfC
end Neolithic), Protohistoric (Indus Civili
zation) Vodic and post-Vedic ~innil19!l.

Contributions of t.hB tribal cultures.
2. Derroqraptuc profile of Indi<l-Ethinic and
linguistic elements in the Indian popula
tion and their distribution Indian popula
tion, factors infJuenc:ng its structure and
growtt'1
3. Tho basic structvrd arid nature of tradi
tional Indian social system-a critique
Varn asbara m. Pu IUS hartb a , Karma,
Ri'18 and Rebirth Thoorios on the origin of
C-J3!C system, JJjrn<Jni system. Structural
oasis of inequality in traditional Indian soci
ety. Impact of Oud(Hli~m. Jainlsm. IsIJm and
Christi<1nity on IndiClfl society
a Emergence, grO\'l111 <:1f1d development of
8nthropoiogy in Ifldia-contribut:ons of the
19:1\ Cer'iury 81Kl 0;] fly 20ft) COllturysci'ci"r
~Clf'.ir.,st.ra~ors. Contnuut.ons of \rdi(ln an
~~ltOpo~oqj~tc; to (fit):,: ;1[1<1 C;\f~ll~ ~~~\:d'cs

Cllill'llllplll,lIy 11,1Iul(' uf ,llllIlrop{Jiuqic,1!

s.uo.es in frl(1!(l
5. ;\pprO;JchCs to 11'0 stu!l' of Inchlf\ society
ond CI:lture-lr,H!:Ironal ilild contcrropof(lly
5 1 :~SD0C~.s of Indit"H'I vj!;ngc-So::i;1! org(1ri
s(l!ions u f ~!G;icuJturc, lrnpt)ct of rnarY,ef.
CC0f;o~ni cr; IrHj'c1n v\ll~)~:;cs,

• •
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5.2' Linguistic and religious rnlnonues-so
.cial, political and econorrvc status
'0. Tribal situation in lndla-bioqenetic van
~bl(ity, linguistic and soclo-ecorornic char
acteristics of the tribal populations and their
distribution. Probloms of the tribal Commu
nitlus-land alienation, poverty indebted
ness, low literacy, poor educatonal facili
ties, unemployment, underemployment.
health and nutrition. Developmental
projects-tribal displacement and problems
of rcnabuuauon:
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-

. em democratic institutions, development
programmes and welfare m,easures on
tribals and "weaker sections. Emergence of
ethnicity , tribal movements and quest Ioriden-
tiry. Pseudo-tribalism. ,
8. Social cnanqe 'among the tribes dunng
colonial and oost-lndependent India.
8,1 Impact of Hinduism. Chri5tia~i~, Islam
and other religious on tribal SOCIeties. ,
8.2 Tribe and nation state-a oornparauve
study of tribal communities in India ahd other
countries.
l). History of administration of tribal areas,
tnba! policies. plans, programmes of tribal
devolopment and their implementation.
Role of N.G.Os.
9.1 Role of anthropology in trital and rural
de'/elopment.
9.2 Contributions Of anthropotoo;' to tI;(; un
derstanding of regior.alism, corumvnaiisrn
and p.th~ic and political rnovemen:s.

G"i'- - ~~7&~C'1 r-.

CIVIL ENGINEERING
PAPER4

PART·A : ENGINEERING MECHANICS,
STRENGTH OF MATERIALS AND STRUC
TURALANALYSIS.
ENGIN EERING MECHANICS:
Units (lncJ Drmcns.ons. 51 Unl'S, Vectors
conceot of Force, Concept of particle and
rigid body. Concurrent, Non Concurrent and
parallel forces in a plane, moment of force
and var.cnon's theorem, free body o.a
uralll, CO;H.llrions of equ.hunurn. Prmciple
of Virtual work, equivalent force system.
First and Second Moment of area, Mass mo
ment of Inertia.
Static Friction, Inclmed Plane and bearings.
<mematics and Kinetics:
Krr.emalics in Cartesian and Polar Co-or
c.oares. motion under uniform and nonuni
form acceleration, motion under gravity, KI
(letics of particle: Momentum and Energy
pnnciples. D' Alember1's Principle, Colli
sion of elastic bodies. rotation of ngld bod·
res, simple harrnoruc motion, Ftywheel.
STRENGTH OF MATERIALS: '
Simple Stress and Strain, Elastic constants.
;'lXiillly lo accc co mpres sroo members,
S~ear force and bendlr.g rnomcot. theory of
simple bending, Shear Str-ess dislrib~lion

across cress sections. Beams of uniform
stranqth. Leaf spring, Strain Energy in CI·

rcct stress, bendlr1g & shear
Deflection of beams: Mecaulay's method.
Mohr's Moment area method, Conjugate
beam rnethco. unit load method. Tors.on of
Shafts, Transrnissrcn of power, close coiled
helical spr.nqs, Eiasuc stability of coturnns.
Euler's Rankine's and Secant formulae.
Principal Stre sses and Strains in two di
menSions, /"iohr's Circle. Theories of Etas
uc Failure, Trun and Ttuck cylinder: Siresses
due to internal and external pressure
Larves equations
STRUCTURALANALYSIS:
Cast!g::a:llo's Hleorems I and tl, unit load
me:hod of consistent deformation apouec
to oean\s and pin JOinted trusses Stope
defier-lion. moment crs tnbuuon. Kan's
metl~od of anatys.s and column Analogy
melhod a;::>plled 10 .ndeterrrunate beams
and ngld frarnes
RoiiJng loads and Inf1uences lines Influ·
ences lines for Shear Force and Bend:ng
moment at a section of beam Critena for
maximum shear force and bending Moment
In beams traversed by a system of moving
loads Influences lines for simply supportec
plane pin Jointed trusses.
Arches Three hinged, two hinged and f,xe·j
arches. rr'b shortening and temperature ef
fects. influence lines in arches
Ma\nx mell\ods of analysis: Force rnethoo
anc c.sptacernent metncc of analysis 01
l:lde~emllna:e beams and ngid frames.



Plastic Analysis of beams and frames
Theory of plastic bending, plastic analysis,
statical method, Mechanism method.
Unsymmetrical bending: Moment of iner
tia. product of inertia, position of Neutral Axis
and Principle axes. calculation of b€nding
stresses
Part-B: DESIGN OF STRUCTURES: STEEL,
CONCRETEANDMASONRYSTRUCTURES.
STRUCTURAL STEELDESIGN :
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 anc
lacings, slab and gusselled column bases.
Design of highway and raitway bridges:
Through and deck type plate girder. Warren
girder. Pratt truss.
DESIGN OF CONCRETE AND MASONRY
STRUCTURES:
Concept of mix design. Reinforced Concrete
: Working Stress and Limit State method of
destqn-Recomrnandatlons of 1.8. codes
of one way and two way slabs, _stair-case
slabs, simple and continuous beams of rect
anpular, T and L sections. Compression
members under direct load witrl or WiU10UI
eccentricity, Isolated and combined root
ings.

Caruitever and Counterfon type retaining
walls.

Water tanks: Design requirements for Rect
angular arid cir cular tank'S resting on
ground
Prestressed concrete: Methods and sys
tems of prestressing. anchorages. Analy
SIS and oes.on of sections for flexure based
on wOrXlng stress. loss of prestress
DeSign of brick masonry as per I S. Codes
Design of masonry retaining walls

Part-C: FLUID MECHANICS. Or[~~CHAN
NEL FLOW AND HYDRAULIC MACHINES
Fluid Mechanics: FlUid properues and u-e.r
role In 1I1IICj motion. flUid statics including
forces acting on plane and curve surfaces
Klner11,11ICS and Dynamics of FlUid flow: Ve
locrty and accelerations, stream lines. equa
tion of continuity. .rrotatronat and rotaticnal
flow, velocity potential and stream functions.
[lo w n e t , mctno o s of draWing Itown e t,

sources and sinks, flow separation, free
and forced vortices.
Control volume equation. continuity, rno
mentum. energy and moment of momen
tum equations from control volume equa
tion, Navrer-Stoke s ecuat.on. Euler's equa
lion of motion, applic.:ltion to fluid flow prob
lems. piue flow. plane. curved, stationary
and rnovinq vanes. sluice gates. weirs. ori
~Ice meters and Venturi rr.eters

68

Dimensional Analysis and Similitude:
Buckingllam's Pi-theorem. dimensionless
parameters, similitude ltleory, model laws,
uno.stortec and distorted models.
laminar Flow: Laminar flow between par
al!e l, stationary and rnovmq plates, flow
through tube.
Boundary layer: Laminar and turbl,lle,lt
boundary layer on a flat plate, laminar
subtayer, smooth and rough boundanes.
drag and hit
Turtiulent flow \hrougllpires . Charactens
ucsof turbulent flow. velocity distribution and
variation of pipe Iriction racror. hydraulic
grade line and total energy line, siphons,
expansion and contractions in pipes, pipe
networks, water Ilammer in pipes and
surge tanks .
Open c'lannel flow: Uniform arid non-uni
form f1o~. rnornenturn and energy correc
tion factors, spe cinc energy and specific
Iorca. critical depth, resistance equations
and vanauon of rouonness coefficienl, rap
Idly vaned flow, fiow In contractions: flow at
sudden drop, hydrauliC Jump and I\S appn
cations surges ano waves, gradually var
iecJ f:ow, clas siucauon of surface profiles,
control section. StC;l method of Integrallon
of vaned fio'.v·equ;]I.lon, moving surges and
hydraulic bore
(C) HYDRAULIC MACHINES AND HYDRO
POWER:
Centnfuga! PUrTiPS-- Types, cnaracterisncs.
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 pararn
eters. controls, characteristics, specific
speed.
Principles of hydropower development
Type, layouts and Component works Surge
tanks. types and choice. Flow duration
curves and dependab:e flow. Storage an
pondage. Purnpec storage plants Special
features of mini, 'nluo-hydel plants.
Part-D: GED-TECHNlCA.LENGINEERJNG
Types of .soil, phase relationships. consis
toncy limits paruc.es size distribution, clas
sifications of soil, structure and clay miner
alogy.
Capillary water and structural water. effec
tive strasstaod pore water pressure, Darcy's
law, factors affC<':ting permeability, detar
minalion of permcabilrty. pormoability of
stratified soil deposits.
Seepage pressure. Quick sand condition,
compressibility and coris o lidation.

•
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Tcr7vgtli:S theory of one dimensiona' con
~ olid;]tion, consolidation test,
C~~'/r"clionof soil, fbld control of compac
tion. Total stress and offoctive stress pa
ramctcrn, pore pressure cocfflclents.
sncar strength of soils, P!.ohr Coulomb fail
UfO theory, Shoar t',)ob
E<1rth prossuro at rest. actvo .and POll-~~::I

prossnros. Ranltine'g thoory, Coutornb'a
~'[CdO!) theory, earth prosnuro on rot:llnlng
\'[<111, ~h~~piln \".'0115, Braced oxcc~Uon.

(I~-!::~g capacity, Terzaqhi and at/lor impor
r~'1! ill~Or~O!l, net and gross bearing pros
r~m'\.

/.::+-</I~t') and consolidation sotucrnont.
f'-""~:yof clops, Total Stres.3and Effectivo
r';;"~') m:ll1odo, Conventional methods of
';"';':'''. ~t1Jbility number,
~ttrUlf~cQ oxploratlon, methods of bar
f~ln, ~':'mrling. penetration tests, prossure
m~tcr t6:1t5.
E~')~nli;)1 Ioaturos of foundation. tyPBS of
fJV1t!'1t!on. dosign criteria, choice of typo of
foundation. stress distribution in soils,
Ilouastnousq's tileory, Newrnarks's chart,
pressure bulb, contact pressure, applica
uility of dinorent bearing capacity theories,
oV<1luntion of bcarinq capacity from field
l');ls, allowable bearinq capacity, Sottlo
rnr-nt analysts. allowablo settlement.
Proportioqing of footing, isolated and com
binnd footings, rafts, buoyancy rafts, Pile
foundation, typos of piles, pile capacity, static
and dynamic analysis, design of pile
[)fours, pile 100<1 test, settlement of piles,
l:lloral C<Jpocily,FounLlation for Oridges.
Ground improvcmcnt tectlniques
prcloadtnq. sand drains, stone column,
oroutinn, soil ~tabilisation.

PAPER-II
\'"rl-/\: CONSTHUCTION TECHIWLOGY,
[()\/Ipr.1ENT, PLANNING AND MANAGE
i~;.rlT

1.Conntructlon Tochnoloqy :
[nDinccrin~l Materiels: .
f'llv:;ic;ll properties of construction matcri
111:';' : ;,lOllf'l;" rlr,cks "lid TI!I~s; Lime, Co
Ill'lilt illld Surkhi Mortars: Lime Concrete
and Cement Concrete, Properties of freshly
rni~0d and hardened concrete, Flooring
1i!~s, usc of ferro-cement, fibre-reinforced
I'nd polymer concroto, tligtl strength con
er"t') and light woigllt concreto. Timber:
rrr'I"'1rti')s and uses: (lefects in timber; S93

rn:l'[nn and preservation of timber, Plas-.
t"~, rllill"H ;lJlJl r!;UIlP proofinlj Jl1;Jtr~ri:,I'l,

I-·;::!t') plouflfl[j, Materials, fur Low cos!
I'·'b'linf'/.
('~'~~~T~UCT!a:!:
r-,r"~:in<J components and their functions.
""';'\ rl\1~()nry : O()nd~, jointinq Slonr: rna- .
~'l:I:Y, DcsiG"l of Brick r:li1sonry walls as
!'~r 1.8.codns, factors of safety, scrviccabu-

ity and strength requirements; plastenng,
pointing. Types of Floors & Roofs. Ventila
tors, Repairs in buildings.
Functional planning of building: Building
orientation. circulation, grouping of areas.
privacy concept and design of energy effi
cient building; provisions of National Build
ing Code.
Buitding estimates and specifications; Cost
of works; valuation,
2, CONSTRUCTION EQUIPMENT:
Standard and special Iypos of equipment,
Preventive maintenance and repair, factors
affecting the selection of equipment, eco
nomical life, time and motion study, capital
and maintenance cost.
Concreting cqulpmonts : Weigh batcner,
mixer, vibration, batching plant, Concreto
pump .:

Earth..worn equlpmont: Power shovel hoe,
bulldozer, dumper, trailors, arid tractors, roll
ers, sheep foot roller,
3.Constructlon Planning and Manage
mont: Construction activity, schedules, job
layout. bar charts, organization of contract
ing firms, project control and supervision.
Cost reduction measures.
Nowwork analysis: CPM and PERT analy
sis, Float Times, cashinq of activities, 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, ben efit-cost. incremental analy
sis. Economy of scale and size. Choosing
between atternauves including levels of in
vestments. Project profitability,
Pl1rt-D: SURVEY ANDTRANSPORTATION
El'IG~IEER1NG

Survey: Common methods of distance and
angle measurements, plane table survey,
levelling traverse survey, trianqulanon sur
vey, corrections, and adjustments, contour
ing, topoqraphicat map. Surveying instru
ments for above purposes. Tccheornotry.
Circular and trnnsition curves, Principles of
photoqrarnmetry. ,
Rallwnys : Permanent way, sleepers. rail
fastenings, ballast, points and crossings,
dosign of tum outs, stations and yards. turn
tables- signal9, and- interlocking; lever
crossing. Conslrucllon and maintenance

of p-:1Tlljn~ntwayn : SUJmre!ll'Vl1Jt/{)n, creep
of run, rv!fll!J gmdl:mt, trndt reetstanco, trac
IIvo errort, rolny/ng of track,
fl~~llt·'r.y f:nfl!n::"'fnn : Prlflclp!n, of 1111/11
\'Yay planninq, Hlghwny allgnmonts. Goo
m()trf~J do~lfJn : Cross scctlon, camber,
suporolovntlon. horizontal and vertical
curvos. Ctassiflcatlon of roads: low cost
roads, flexiblo pnvcIllonls, rigid pavements.
uesign of pevornonts and their construe-



L('II. ovaluation of pavement failuro and
~tr '~no thcninq. .
Drain2\Ja of roads ~ SUrf3C(l and sub-sur- ,
taco drainaqo.
Traffic Enginooring : Forecasting tech
niques, oriqin and destination survoy, high
\'/8Y capacity, Channolisod and
lJllcllannelised intersections, rotary design
elements. markings, sign, signals, street
11f)lltirHj; Tratlic surveys. Principle of high
\'/,'j fif1<1rlcing~

P;'lt--G:HYD:10LOGY,WATEHRESOURCES
At!D E~!G:'!EERn!G:

Hydrology: Hydrological cycle, precipitation,
evaporation, transpiration, depression stor
;1CW, intiltralion, overtand flow, hydrograph,
llood Ircquency analysis. flood estimation,
flood routing throuqt: a reservoir, channel
Ilow routing-Muskingom method.
Ground water flow: Specific yield, storage.
coefficient, coefficient of permeability, con
tino d and unconfined equifers, aquifers,
aquitards. radial flow into Cl well under con
Iinud and unconfined conditions, tube wells,
IlllillJ~II~J ami recuperation tests, ground
VJ;llllr potontial.

V//\TEn nESOUnCES ENGltlE~RltlG:

Grolll,,1 and surface water rc sourcnjsinqle
;HIll nrultipurposo projects, storajje capac
Ity of reservoirs. reservoir losses, reservoir
sedimentation, economics of water re
sources projects.
ImHGJ\rton ENGHlEERltlG: Watcrrequire
fllerl!:; of crops: consumptive usc, quality
of water for irrigation. duty and delta, irriqa
lion methods and their efficiencies.
Canals : Distribution systems for cannal
irri~Fllion, canal capacity. canal losses,
?liUllll1entof main and distributory canals.
mo s: efficient section, lined canals, their
deslun, rqlime theory, critical shear stress,
llcd load, local andsuspended load trans
port, co's! analysls of lined and untied cat
11;)15, dr,llr1<1U e behind lining. 1
w. ~Itf'r lomJinq : causes and control. drain:
~q(l sysll~1I1 ;lesiun, salinity.
C~1Il:11 ~;trllctUlCs : Design of cross regula-,
tor S, hond regulators, canal falls, aquoJ
drlf:l~;, lIwlmil1g flumes and canol outlets. ~
l)iv('r~,i()rl IH~~;d work: Principles and doJ

sion of weirs. of pClrneCl~!o and irnpcrrnci
;l!Jlrl Ioundatlon, 1<l1osl<:1 S theory, energY'
<Ii""ipaliofl, stilling basin, scdimnnt exclutJ,!
(~r~. . I
~Jt(lf ;1q~1 \'''Cll!,S : 'f ypcs of darns, desiun, pI ;nJ
e;i"'1;' of riDid 9r<Jvily and earth-dams, stai
bilily nnaly;.is, foundation treatment, joinl:-':
;111'1 p.,II(!!ics, control of noop<:1go. ~

~~11;1~':;1Y3 : ~3pil!l':3Y types. crest gntos, cn
"IPy cli~;~,ip~llion.

f;;\'('.r Ir;:il1illfl : Objectives of river training,
11:":i:,)(1:": of rivcrtr aininr}. '. '

7c
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G'~-1-?:;I 'U,; (: \

P1!lt-O:EHvnorl~.H:~nALENGr.lEERrNG

V'llltQr Supply: Estimation of surface and
subsurface water resources, predicting de
mand for water, impurities. of water and their
significance, physical, chemical and bac
teriofogical analysis, waterborne diseases,
standards for potable water.
lntako of water: pumping and gravity
schemes. Water treatment: principles of
coaqulation. flocculation and sedimenta
tion; slow-, rapid-. pressure-, filters; chlori
nation, softening, removal of taste, odour
and salinity.
W<lwr storage and dlstrlbutlon : storage
and b31ancing reservoirs: types, location
and capacity Distribution system: layout.
hydraulics of pipe lines, pipe fittings, valves
including check and pressure reducing
valves, meters, analysis of distribution sys
tems, leak detection, maintenance of dis
tribution systems, pumping stations and
their operations.
Sewerage systems: Domestic and indus
trial wasles, storm scwaqc--separate anc
combined :;'jslems, flow through sewers,
design of scwo. s. sewer appurtenances
manholes. inlets, jonctions, siphon. Plumb
ing in public buitdinqs.

.S;-'!"?gq,C11~~~~~eris_a!i~l1: 8~~: C??D, sol
ids, dissolved oxygen, nitrogen a00"TO~

Standards of disposal in normal watol
course and on land.

Sow<!go treatment : Worning prtnciples.
units, chambers, socnmentaton tanlts, trick
ling filters. oxidation ponds, activated sludge
process, septic tank, .disposal of s/!Jdge,
recycling of waste water,
Solid waste : collectkm and disposal in IU

ral and urban contax-s. managemont of
long-term ill-effects.
Envlronmontal pollution: Sustainable de
velopment. Radioactive wastes and dis
POS<l1. Environmental impact assessment
for thermal power plants. mines, river valley
projects. Air pollution. Pollution control acts.

•
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ELECTRICAL ENG~EERI:'JG

PAPER I
Electrical Circuits-Theofy and App!ica
tions

Circuit cornponets: networx graphs; KCL,
f<Vl; circuit analysis methods: nodal anafy
';:5, mesh analysis; basic networ1< theo
rems and applications; transient analysis :

• RL, RC andRLC circuits; sinusoidal steady
state analysis: resonant circuits and apph
cations; coupled circuits and applications:
balanced 3-phase circuits, Two-port net
works. ddving point and lranster functicns:
poles and zeros of netwon<. functions, Ele
ments of networks synthesis, Fitter-th(.'Ory :
design and applications. Adi\te filters. r'r.
cui! simulation: Input formats; methods 01

education formulation. solution of equa
tions; output formats; SPICE.
Signals & Systems
Representation of continuous-time arid
discretc-Iime signals & systems; l TI sys
tems; convolution; impulse response; urne
domain analysis of LTI systems based on
convolution and differentiaVdifference equa
tions. Fourier transform. laplace transform.
Zvtranstorrn, Transfer function, Sarnotrno
and recovery of'9Jgnals OFT, FFT Prccc ss
1119 of anatoq signals through dlscre:0-:,:ne
systems,
E_M.Theory
M:Jxwell's equations. w:iV0. propagilt:(];~ "I

tHlllllCled mcrJ',] nOlJ0diHy COf1(jil:Uf1~.

rctlilction and rclractron of P:;.J0C W<1'.'C~

transmission line : Drstributeo par3:'7'e:'·'
circuits, travelling and standinq waves, Ir~,·

;::,cdanc,:;! rnatchinq. Smith chart

Waveguides: parallel plJnp. guide, TE, T '.\
and TEM waves, rectangular and cY:incr:
ca 1 wave gUides. resonators P12f13r trJns·
mission lines; slripline. rrucrostricune
Analog Electronics
Characteristics and eq'Jival8r; crr c u-t s
(l,Jrgc ar.d srnall-siqna'] of Diode, BJ T. JrET
and MOSFET. Diode circuits cltpp!r~g.

cl2mpin[J, rectifier. 8i<Jsing and bias S~08i!·

,:y. FET arnptifiers CU(HJnt mirror; t,rnpllf'·
:;is ~jnfJl(; and r1"\,Ji~1 ~taC;f~, (:dfl:"~~nt:d;,

~'PCf2t:Q:l{Jl. feed b;..!cr, dnd power Anc~;Y~~~s

:"f ;1(l1pl'fle~s; f'CClUl:llcy-~espOf'~L' oj: (Jr~i'

:Jiil:crs <JPflMP cucuns Fiitc·r~. S:l1l1SI)";;:'

oscillators . criterion for osciuat.on. s:n l) '; '

transistor and OPAMP confqurat-or-s. Funr.
(ion gencr.Jtors and W<.l"c:-s~;Jp:ng CI!Cl,I:S

Power supplies.
Digital Electronics
Boolean algebra; minimisation of 800:8<3"
tunctior.s: logic giJtes: dlQ1liJi Ie fill:1:1:·~s

(rnL, TTL, EeL. MOS. CMOS) Cor:1!>I:i,]'
t;orl.J1 cilGUlls: 8f1tllmcllC Circuits, ecce cc;~,

verters, multiplexers and decoders Se·
quenlial circuits' latches and fflfJ-f;cpS,

counters and shilt-registers. Comp,lidlc, s.
lIme!'s, l1lultivibrators. Sample ar.d !1o!d Clf'

cuits. AoCs and DACs Semiconductor
r~1cmorICS. logic implel11cntat lon US"1g

pr0grammabk? oevices (ROM, PLA, FPGA)
Er)Cryy Convcrsion

i-'nnciples of electromechanical energy con
version: Torque ;)rrd ern! 1f1 ro~tJllg rna
etimes. DC machines . dlar<:ltCflstics and
pe~ormance aMlysls; startioq and speed
COntrol of rrotors:
Transformers: plinciples of operation and
an'atysis; regulation, efficiency; 3-phase
transformers. 3-phase induction machines
and synchronous machines : characteris
tics and pceforrnaoce analysis: speed con
trol. Soecial machines : Stepper motors,
orusnress dc motors, permanent magnet
rnotors single-phase motors; FHP. .
Power Ek:x:tronics and Electric Drives:
SemiOOnduc1or power devices: diode, iran
s.stor. mynstor, tnac, GTO and MOSFET _
sLJtic cllaracter:stJcs and pnnciples of op
eration; tl1ggerillg errcurls: phase control
[~Cllfiers, brid<)e converters: lully-eontrulled
·1!1d ~;l:f·contrOI10d: pr mciple s of thyristor
Ci'oppers and Inverters. b<:!SIC concepts of
speec control of dc and ac motor drives
Acphcatons of Vimab<e-spee<:l drives
Analog Communication .
Random variables : continuous, discrete.
;Jrobabi~ity, probabrlit, functrons.
S")/isllSlic,,i <Jvl!rages. f)'ob<Jbtllty rno(Jeis:
r~andorn s'0nais and norse WIllIe noise
r:<)IS€ equrvalent banewidlr; Signal trans:
I~:sslon with noise: Signal to noise ratio
llncar C\V rllfxlula!Jon : Al11pilllHJO rnodl.'
t.llJOfl· osn. DSU-SC and SSB. Moduk1tors
ar-d Oefnodul.<Jlors; Phase an~ Frequency
~;(jVl.<Jt;on : PM & FM sif;nals; narrowband
, ,t!. gl,rn;r7;;Uon & detecoon of FM and PM
t.k~rr.phasj:;. Preernpnasis. CW r.lOdUla~
!ion systc-m : Supcrhetrodyn.e receivers, AAi
receivers. comrnunication receivers, FM
.ecervers. ptl&;e ocked loop, SSB receiver
Sl~na! to noise ratio C<l!cu.lation to( N.4 and
FM roc8\'efS.
Microwave:l and Anmnna
E:.ectrorr..:lg(l~tic radiabon, Propaoabon or
waves: ground W<lves, sky wave. space
',.'aye, trocospnen., scatter propaqabon, Ex.
!r:lrerreslri:,) cUIJl(nun,callorl:;. Antenna:
Vaoous typos, ~;2:n, resistance. band-widtn
t'e3f11width an.-j polarization, effect 0;
\J~::u()d Antenna coupl;ng. high frequency
Jr,tcnn<JS; rT1lCrowave antennas, spe ciat
p;.;rpose antenlkls. Micro..... ave Services '
'''1 •
r-.ystron,. magnetron. HVT. gun diodes.
Impatt, Bipotar and FETs, Microwave in!&
~'<Jted circuits. Microwave rne~suremef1t:o

PAPER II
Control Systems
t-'efT10.rl!<; of control syslcrns·. block-dio
~;r;!ln representatIOn; open-foop & closed
loop systems; principlos and applications
of feed·back l.TI systems: tirnc-oornain and
:rJnsform·domilin analysis. Stability:'
Routh Hur",itz criterion, root·loci. Nrquisfs
cnterton, Dode-plols. Design of load.lad



compensators. Proportional. PI, PID con
',;01ler5. State-variable representation and
? ialysis of control systems. Principles of
dl:'H,Jete-control systems.
Electrical Engineering Ma1erial5
ElectricaVelectronic behaviour of materials
: conductivity; free-electrons and band
theory; intrinsic and extrinsic semiconduc
tor, p-n junction; solar cells. super-conduc
tivrty. Dielectric behaviour of materials; po
larization phenomena; piezo-electric phe
nomena. Magnetic materials: behaviour
and acoucauon. P.hotooic materials: refrac
tive index, absorption and emission of light,
optica: fibres, lasers and opto-elertronlc
materials.
Microprocessors and mlcrocornputors
8-bit microprocessor; architecture, CPU,
module design. memory interfacing, I/O, Pe
ripheral controllers, Multiprocessing. IBM._
PC architecture: overview, introduction to
DOS, Advanced microprocessors.
Measurement and Instrumentation
Error analysis; measurement of current volt
age, power, energy, power-factor, resis
tance, inductance, capacltance and fre
quency; bridge measurements. Electronic
measuring instruments : multimeter, CRO.
digital vonrreter, frequency counter, Q-meter.
spectrum-analyser, distortion-meter.
Transducers: thermocouple. thermistor,
LYDT. strain-quaqe. piezo-electric crystal.
Use of transducers in measuremenls of
non-electncal quantities. Data-acquisition
systems.

·ICTechnology
Overview of IC Technology. Unit-steps used
in IC fabriC<Jt~ : wafer cleaning, photo-If
rnography, wet and dry etching. oxidation,
diffusion, ion-implantation. CVD and
lPeYD techniques for deposition of poty
silicon, silicon, silicon-nitride and silicon
di-oxide; metallisation and passivation.'
Power Systerns : Analysis and Control
Steady-state performance of overhead
transmission lines and cables; principles
of active and reactive power transfer and
distribution; per-unit quantities; bus wmit
lance and impedance rnateoces; load flow;
voltage control and pom:l't factor correcoon:
economic operauoo: trymm8tencal compo
nents, analysis of~I and uM'jffi
metrical faults. Concept of system staoniry :.
sWing curves and equal area criterion. Static
VAR system. Basic concepts of HYDe 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.

Power system pl'O'teCtion
Principles of overcurrent. differential and
distance protoction. Concept of solid state
relays Cire:1 brakors. Computer aid~ pro
tection : lntroductot: line bus, generdlo:,
transformer protection; 1llJTTlef1C relays and
application of OSP to protection.
Non-conventional Enttf'gy Sources and
EnergyY~

Introduction to the energy~; difficul
ties with conventional energy sources.
Wind-Energy : Basics of WlOd turbine aero
dynamics; wind-energy conversion sys
tems and thei.rintegration intoeJedrical grid.
Solar-Energy: ThoonaI COflV6ISion : photo
voltaic conversion. WavHnergy. Impor
la nce of Energy Management : Enecgyau
dit; energy ecooornes : cfisrount rate. pay
back period, internal rate of return, life cycle
costing.
Digital Communiatlon
Pulse code modulation (PCM), diferential
pulse code modulation (DPCM). delta
modulation (OM). oigrta I modulation and
demodulation schemes: amplitude, phase
and froquencyJwying schemes (ASK. PSK.
FSK). Error control coding : error detection
and correcton. linear blod< codes, convo
lution coce s. Information measure and
Source coding. Data networks, 7-tayer ar
chitecture.

Sat.elllte Communlutlon, Radar and TV
Satellite Comrnuruncation : General over
vtew and technical characteristics, earth sta
tion equipment satellite Dnk d~n, CNR
of Satollite system. Radar : Basic principles.
Pulsed systems: CW ~radar. FMCW
radar, Phase amiy·raoors. Tef(MsiOO Sys
tems : 'iekMsion systOfTl!l and Standards,
Black-and \'Vhito-aild Ct'alur.1V trnnsmb
son and ~rvei ~~.
Fibre Optic System
Multiplexing: Time dMsion muftiptexing, Fre
QtJ'6OC)' Division m..lrtipJexjng. Optical prop
erties of materials: Refractive index absorp
tion and emission of light. optical fibres,
tasors and optoelectronic materials Fibre
opbc links.

./
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6.ELEr:'lEtITOOF CO~PUTAnoN:
Computer Organi!!atlon. Flow charting. Fea-:
tures of Common Computer Languages·
FORTRAN. d Baso III, Lotus 1-2-3 C and
olementary programming.

pf\Pt!fl-41
1.THEAA100YNN~tC8:

? Basic concept. ooen and closed systems,
Applications of Thermodynan:'ic Laws~ Gas

I' equations. Clapeyron equation, AV311abll· .
ity, Irrevensibillty and Tds relations.
2.I.C. Englrnt'.Fuels end.Combustlon:
'Spark-Ignltion and compreaslcn Ignition
ongin09, Four stroko engine and Two stroke
engines. mechnical; thermal and volumet
ric efficlency, Heat balance.
Combustion process In S.1. and C.1. en
gines. preignition detonation in S.1. engine
Dio:101 knock in C.1. englno. Choc\o of on
yine fuels, Octance and Cetane retings. Al
temato fulels Carburration and Fuel lnjec-

:tion,Engine emissions and control. Solid.
;:'i'> liquid a gaseous fuels. stoichometric air
::i., i': requirements and excess air factor, fuel gas

';.clnalysis.: higher and lower calorific values
. .i and their measurements.

·3.HEATTnANSfER,REFRIGERATIONANO
AIRCONomotIlNG: .
One and two dimensional heat' conduction .
Heat transfer from extended surfaces, heat
transfer by forced and free convection. Heat
exchangers. Fundamentals for dIffusive and
connoctive mass transfer, Radiation laws.
heat exchange between black and non balck
surtaces, NetwoJ1( Analysis. Hoat pump reo
frigeratlon cycles and systems. Condens
ers, evaporators and expansion devices
and controls. Properties and choice of re
frigerant. Refrigeration Systems and com
ponents, psychometrics. comfort Indices,
cooling load calculations, solar .fefrigera
tion.
4. TURBO·MACHINES AND POWER
PI\LNT6:
Continuity, 'mOrrionium and Energy Equa-:
lions. Adiabatic and Isentropic flow, fanno
lines. Raylegh lines. Theory and design of
axial flow lurbines and comproaeore, Flow
throuqh' turbo-rnachlne balde, caacadee,
contrifugal compre88or. Dlmonsional
analysis and modelling. Solectlon of slto
for ateam, hydro. nuclear and stand-,by
power plants, eolocuon base and poak load
power plants, Modem High preseure. HIgh
duty boilers. Draft and dust removal equip
mont, Fuol and cooling water systems. heat
balance, station and paint heat rates, op
eralion and maintenance of various power
plants, preventive maintenance. econorn
ics of pwor gon,mtion.

r.1ECHI\N1CALENGIN~ERING

PAPER I
'j. T!', cory of r.1echln~:l

, Ktnornatic and dynamic OIialy~l~ of planar
mochanlarnavCarna, 'Qeorcs' and gear
trains, Flywheels, Oovcrnora, Ballmclng of
rigid rotors, Balancing of alnglo and
multicylindor enginos, Linear vlbratlon
analysla of machnlcal cYQtoms (6lnglo do

.g'Oo and two degrees of froedom), Critical
opcods and whIrling of shofto, Automatic
Controla. Bolts and ch~!n drivee, Hydrody-
namic boorlngll. i
2. r.~~f:lllmlco of Oolld!5 :
Str('~o and etreln In two dlrnonelone. Prin
CiP31 etronson and etratns, Mohr's oonetruc
tion, linear elnauc matertetn, icotropy and
an l~otropy, Strono-lItll'lln rcl~t1on!" unll!1xlal
locdlnq, ttrormat otroNl~!3. Dcamn : Band·
Ing momont and llhoor terce ~I('\9rom:l,
b~ndlng otro~Il,i\ and dt:n~~ 01 b':'':\m~,

Shear stroas distribution. Torsion of shafts',
J~.olic<11 .springs CC?I~Winod qtf~a~eP.. Thi~k
and thin walled pfOaSure vessell). Struts

.'and .colurnns, Strain energy cone-o."!s" and
tlloorios of failure. Ro!atlngdfncs. Shrink

·fits. . '" .' , '. -

.3. Englnorrln{] Materla!:J:

.Basic concepts on structure of solids, Crys
tallino rnatoriats. Defects in cryalailine rna
torials. Alloys and binary phase diograms,
structure and properties of common engi
neoring matonats. Hoot treatment of stools.
Plaslic!!, Ceramics and composito Malori
<113, common applications of various mate
ria ls ,
,-( r,'~llurncturln9 Scl')nc~ :
Marcl1ant'sforco analyeta, Taylor's tool life
equation, machinability and machining
oconom-cs, Rinid, small and floxiblo aula.
Illation. NC, eNC. Recent machining moth
ods- EDM, ECM and ultraaontcs. Applica
tion of lC1n~Jrs and ptanrnas, analystaof form
In!1 prccosaon, High energy rate forming.
Jin". flxturos. tools and gaugolS, lnepectlon
of longth, position. profile and surface fin
ish.
5. r.1N1Ur-I\CTUnI:--1Gr.'ll\tll\G£mef'IT:
Production Planning and Control, Forecast
ing-Moving avoraqo, oxponnntlal smooth
inn. Oporaliun:l 311Odulino; aasornbly lino
t)~ll<lncing Product development.
Oroakovon analysts Capacity pi, nning
PERT and CPM.
Control Opnrations : Invontory control-ABC
analyais. EOQ model. Materials require
rnnnt pbnning. Job dl51gn, Job standards,
\"or!( mooouromont. Quality manaaomont
Ouality control. Operations Reaearch : lin
oar progmmming-Grapl1icol end Simplox
methods. Tranoportatlcn and £Io11lgnmont
models. Singlo aorvor quoulng modol.
Valuo EnninCNing : Value onelycla for cost/
valuo. TolDI quality mcncncrncnt and foro.
C<1:ltlflg tecl1niquos. Project management.
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STATISTICS
PAPER-I

Probability :
Sample space and events, probablllty mea
sure and probabIlity space, random variable
as a measurable function, distribution func
tion of a random variable, discrete' and con
tinuous-type random variable probability
mass function, probability density function,

. vector-valued random variabte, marginal and
conditional dlsttlbutlons, stochaetc Indopon
donee of events and of random variables,

exosctatlon and moments of a random vari
abls, ~r1;Jfll.nalexpectatJon, convergence of
a sequence of random variable In distribu
tion, In probability, In p-tn mean and almost

. everywhero, theircriteria arid Inter-relations,
Borol-Cantelll lemma, Chebyshev's and
I{hlnchlne
's wenk laws 01 large numbers, strong law of
large numbers and kolmogorov's theorems,
Gfivenko-Cantelll theorem, probability gen
erating function, characterIstic function, in
versIon theorem, Laplace transform, related
unlquWless and continuity thaorams.dster
rnlnatlon of distribution by its moments.
Underberg and Levy forms of central limit
theorem, standard discrete and continuous
probability distributions, their Inter-relations
and limiting cases, simple properties of finite
Markovchains.
St"tl')t1c~llnforcnco

Conslatency, unblasednass, alticiancy.sulll
clancy, minimal sufficiency, cornp.etenass,
ancillary statistic, factorization theorem, ex
ponentlalfamllyof cjlstributlon andits proper
nos, uniformly mInimum variance unbiased

. (UMVU) estimation, Rao-Blackwell and
Lehmann-Scheffe theorems, Cramer-Rao
-lnequallty for single and Several-parameter
family of distributions, minimum variance
bound ostlmatorand Its properties, modifica
tions and oxtonsionsof Cramer-Rao inequal
Ity, Chapman-Robbins Inequality,
Bhnllacharyya's bounds, estimation bymoth
ode of moments, maximum likelihood, least
cquares. minimum chi-square and modified
minimum chi-square, properties of maximum
111;01111000 and othor estimators, Idea of as
'/mptotic otrlclency, Ides of prior and posts
rlordlstrlbutlons, Bayes estimators.
Non-mnoornlsodand mndomlsed tosts, critl-

. col function, MP tests, Neyman-Pearson
I~mma,UMP tests, monotone m~elihcod ra
tio, gnnornll'Jcd Noyman-Pearccn lemma,
slrnllnr and unblasod testa, UMPU tests for
olnglo and covornlpurumotor tamllles of dis
trlbutlona, 1If,~llhood rotates and Its large
enrnplo proportlae, chi-square goodness of
fit tootnn~ Its asymptoflc dlstrlbutlon.

'.

COnfld!tllCobounoe and kfS relaUonwith testa,
unlformiy most nccurato (UMA) and UMA
unblMedconfldellO'9bounds.
Kolmogof"C)'/S t.eDf forl1OQdnf)~ of flt~nd Its
conslatency, sign teat and Ita optimality;

wilcoxon signed-ranks test and Its coll8ls
teney, Kolmogorov-Smlroovtwo-eamptetest,
run test, Wilcoxon-Mann-Wh!ltney toot and
median. test, their conelstency and asymp
totic normality.
Wakfs SPRT and itsproperties, OC andASN
functions, Wakfs fundamental identity, se
quential estimation.
Linear Inference and Multivariate Analy
sis
Linear statistical models, thoory of least
squaros and analysis ot vartanco, Gauss
Markoff theory, normal aquatlons. least
squares estimates and their precision,test
of significanco and interval estimates based
on least squares theory in one-way, two
way and thr aa-w ay classified data,
regression analysis, linear regression,
curvilinear regression and orthogonal
polynomials, multiplo regression, multiple
and partial correlations, regression
diagnostics and sensitivity analysis,
calibration problems, estimation 01 variance
and covariance components, MINQUE
theory, multivariate normal distribution,
Mahalanobis'D' and Hotelling's T 2 statistics
and their applications and properties,'
discriminant analysis, canonical
correlations, one-way MANOVA, principal
component analysis, elements of lactor

analysis.

Sampling Theory and Design of Experi
ments
An outline of fixed-population and super
population approaches, distinctive features
of finite population sampling, probability sam
pling designs, simple random sampling with
and without replacement, stratified random
sampling, systematic sampling and its effi
cacy for structural populations, cluster sam
pling, two-stage and multi-stage sampling,
ratio and regression, methods of estimation
involving one or more auxiliaryvariables, two
phase sampling, probability ploportionalto
size sampling with and without replacement,
the Hansen-Hurwitz and the Horvitz-Thomp
son estimators, non-negative variance esti
matron with reierencato the Horvitz-Thornp-

. son estimator, non-sarnpllnq orrors, Warner's
randomisod response technique for sensi
tive characteristics.
Fixed effects modal (two-way classification)
random and mixed effects models (two-way
classification percell), CRD, RBO, LSD and

-~
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their 'analyses, incomplete block designs,
conceptsoforthogonalrty and balance, BIBo,
ii~,singplot technique, factorial desIgns :2n,
3' and 3 l, confounding in factorial experi
ments, spln-plot and simple lattice designs.

. PAPER-II
Ltndustnal Statistics
Process and product control, general theory
of control charts, different types of control
charts for variables and attributes, X, R.s, p.
np and c charts, cumulative sum chart, V·
mask, single, double, muttiplo and sequen
tial sampling plans tor attributes, ac, ASN,
ADa and AIl curves,concepts ot producers
and consumers risks,AQL, LTPD andAOQL,
sampling plans for variables, use of Dodge
Romig and Military Standard tables.
Concepts of reliability, maintainability and
availability, roliability of series and parallel
systems and othersimple configurations, re
newaldensity and renowalfunctlon, survival
models (exponential), WeibuII, lognormal,
Rayleigh, and bath-tub), different types of
redundancy and use of redundancy in reli
ability improvement,
problems in life-testing, censored and trun-

Q catod oxporiments for exponential models.
II.OptimlzntlonTochnlquoo
oifforent, types of models in Operational Re
search, thoirconstruction and general method
sof SOlution, simulation and Monte-Carlo
methods, the structuro and torrnu'atlon of lin
oar.programming (LP) problem, simple LP
model and Itsgraphical solution, the sImplex
procedure, the two-phase method and th~

M-tochniqua with artificial variables, the du
alitythooryofLPand itseconomic interpreta
tion, sonsitivity analysis; transportation and
noslgnm~:mt problems, rectanpulur games,
two-poruon zoro-sum games, msthoosof so
lution (graphical and algerbralc).

Rcplacernent offal;ing ordoterlora ling ltl'l!T\S:
group and Individual replacement policies,
concept 01 scientific Inventory management
and analyticulstructure of inventoryproblems ,
simple modelswtth deterministic ardstochas
tic demand with and without lead time, stor
age models with particular retoronco to dam
typo.
Homogenoous discrete-time Markov chains,
transition probability matrlx, classification of
states and orqodlc theorems, homogeneous
contlnous-tlme Markovchalns, Poisson pro
coss, elements of quouelng thoory, MlM/1,
Ml1vVl<, MN1 and MlGf1 queues.
Solution of statistical problems on comput
ersusingwelll<nown stattstcalsoftware pack
aqos like SPSS.

(t:fftlf I~ool ~1

ill. Quantitative Economics and Official
Statistics
Determination of trend, seasonal and cycll
cal components, Box-Jenkins method, tests
for stationery of series, ARIMA models and
determination of orders of autoregressive and
moving averagtJ components, forecasting.
Commonly' used Index numbers
Laspeyre's, Paasche's and Fisher's ideal

;"index numbers, chain-base index number,
uses and limitations 01 index numbers,
index numbor of wholesale prices,
consumer price Index number, index
numbers of agricultural and industrial
production, tests for index numbers like
proportionality to'st, time-reversal test,
lactor-reversal test, circular test and
dimensional Invariance test.

Generallinear model, ordinary least squares
and generalised least squires methods of

.estimation, problem of mutticolllnearlity, con
sequences and solutions 01 mUlticollinearity,
autocorrelation and its consequeces,
heteroscedasticity of disturbances and its
testing, test for independe of disturbances,
Zellner's seemingly unrefated regression
equation model and its estimation, concept
of structure and rnodallor slmulaneous equa
tions, problem of identificatioon-rank and or
derconditions of Ident~iability, two-stage least
squares method of estimation, .
Present official statistical system in India re
lating to populaton, agricunure, industrial pro
ductlon, trade and prices, methods of collec
tion of official statistics, their reliability and
limitation and the principal publications con
taining such statistics, various ollicial agen
cies responsjble for data collection and their
main functions.
IV. Demography and Psychometry
Demographic data from census, registration,
NSS and other surveys, and their limitation
and uses, definition, construction and uses
of vital rates and ratios, measures of fertility,
reproduction rates, morbidity rate, standard
ized death rats, complete and abridged life
tables, construction of life tables from vital
statiscs and census returns, uses of lifo tables,
logistic and other population growth curves,
fifting a logistic curve, population projection,
stable population quasi-stable population
techniquos Inestimation of domographicpa
rarnstars, morbidity and tts measurement,
standard classification by cause of death,
hoalth surveys and use 01hospital statistics.
Methods at standardisation of scales and
tests, Z-scores, standard scores, T-scores,
percentile scores, Intelligence quotient and
its measurement and USeS, validity of test
scores and Its determination, use 01 factor
an alysls and path analysis in psychometry.


