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[Authoritative English text of this Department Notification No. FFE-A(B) 2-22/2008-PART
dated 29th January, 2011 as required under Article 348(3) of the Constitution of India]

FORESTS DEPARTMENT
NOTIFICATION
Shimla-2, the 29th January, 20011

No. FFE-A(B) 2-22/2008-PART.—In exercise of the powers conferred by proviso to
Article 309 of the Constitution of India, the Governor, Himachal Pradesh, in consultation with the
H.P. Public Service Commission, is pleased to make the following rules further to amend the
Himachal Pradesh Forest Department, Range Forest Officer, Class-1I (Gazetted) Recruitment and
Promotion Rules, 2006, as published in Rajpatra (Extraordinary) vide notification No. FFE-A(B) 1-
3/98 on 10th March, 2006, namely:—

22715194 / 2011—2—2—2011 (8599)
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1. Short title and Commencement.—(i) These rules may be called the Himachal Pradesh
Forest Department, Range Forest Officer, Class-II (Gazetted) Recruitment and Promotion (Ist
Amendment) Rules, 2011.

(i1) These rules shall come into force from the date of publication in the Rajpatra, Himachal
Pradesh.

2. Amendment of Annexure-A.—In Annexure-A of the Himachal Pradesh Forest
Department, Range Forest Officer, Class-II (Gazetted) Recruitment and Promotion Rules, 2006 :—

(a) For the words & figures “21 to 26 years” appearing against column No-6, the words &
fugures “21 to 31 years” shall be substituted.;

(b) For the existing provisions against Col. No.7, the following shall be substituted,
namely:—

“(A) (i) Essential Qualification:—Candidates must possess Bachelor’s Degree (or
equivalent) in Science or Engineering of any recognized University with at least
one of the following subjects:—

(1)  Agriculture
(ii))  Botany
(i)  Chemistry
(iv)  Computer Application/ Computer Science,
(v)  Agriculture Engineering
(vi)  Chemical Engineering
(vit)  Civil Engineering
(viii)  Computer Engineering
ix)  Electrical Engineering
x)  Electronics Engineering
xi)  Mechanical Engineering
xii)  Environmental Sciences
xiil)  Forestry
xiv)  Geology
xv)  Horticulture
xvi)  Mathematics
xvii)  Physics
xviil)  Statistics
xix)  Veterinary Science
xx)  Zoology:

Provided that the candidates belonging to general cetagories can avail 6 chances to appear
in the examination. There shall be no limit for the candidates belonging to SCs/STs/OBCs
cetagories:

Provided further that a government servant who is holding substantive/officiating
appointment in Himachal Pradesh shall be eligible to appear in the examination if he possess at
least Bachelor’s degree of any recognized university or equivalent with atleast one of the above
mentioned subjects, subject to 6 chances in case of candidate belonging to general category and
with no limit for SCs/STs/OBCs candidates. These chances will be inclusive of chances they might
have availed as a direct candidate:



o0, fBHTae UeeT, 2 HRaw, 2010 /13 HI9, 1932 8601

Provided further that only those candidates who qualify the written test will be called for the
physical test and the number of candidates called for physical test will be five times the number of
vacancies;

(i1) (a) Physical Standard:

Hight (cm) Chest girth(cm)
Normal Expension
Male candidate 163 79 cm 05 cm
Female candidate 150 74 cm 05 cm

The following minimum height standard may be allowed in case of candidates belonging to
Scheduled Tribes and races such as Assames, Bhuttanese, Garhwalis, Gorkhas, Kumaonis,
Ladakhes, Mizo, Naga, Nepalese, Sikkimese and those from Arunachal Pradesh, Lahaul & Spiti
and Meghalaya:—

Male candidate 152 cm
Female candidate 145 cm

(b) Male/Female candidates must pass a physical test covering a distance of 25/16 kms
within four hours on foot, respectively”;

(iii)) Health Certificate

The candidates selected for training shall have to produce Medical Certificate issued by a
duly constituted Medical Board in the form prescribed by Article 19 of the Central Civil Service
Regulation of the corresponding rule in the Supplementary rules testifying to the candidates sound
hearing and general physical fitness for rough outdoor work in the Forest Department. Candidates
will be required to produce medical certificate issued by the medical officer or equivalent authority
of the district concerned.

B) Desirable Qualification:—Knowledge of customs manner and dialects of Himachal
Pradesh and suitability for appointment in peculiar conditions prevailing in the Pradesh.”;

(c) For the existing Provisions against Column No.-10 (a) and (b) the following shall be
substituted, namely:—

“(a) (i) 55% by Promotion;

(i) 45% by direct recruitment on a regular basis or by recruitment on contract basis,
as the case may be. The contract employees will get emoluments as given in
Column 15-A and will be governed by service conditions as specified in the said
column.

(b) The candidates selected for training at Forest Research Institute/College, Dehradun or
at any other places shall while undergoing the training be treated as “in service”
candidates from the date of joining the institute. During the period of training the
candidates shall receive pay in the lowest stage of the pay scale of Range Forest
Officer applicable to inservice candidates and allowance admissible thereon during the
Ist year and at the 2nd stage of the scale during the 2nd year:
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Provided that the 2nd increment shall be granted only when a direct recruit has passed the
prescribed examination(s) from the concerned Institutes/Colleges”;

(d) For the existing provisions against Column No.ll the following shall be substituted,
namely:—

“(1) 52% by promotion from amongst Dy. Rangers having 8 years regular service or
regular combined with continuous adhoc service, if any, rendered in the grade;

(i) 1¥2 % by promotion from amongst the Forest Guards who are B.Sc.(Forestry) with 10
years of regular service combined with continuous adhoc service and 1 Y2 % from amongst the
promoted Dy. Rangers who possesses the degree of B.Sc.(Forestry) combined with continuous
adhoc service, if any, rendered in the grade.

The roster for filling up the post by direct recruitment and by promotion from amongst the
different feeder categories is annexed as Annexure-“C”.

Provided that for the purpose of promotion every employee shall have to serve atleast one
term in the Tribal/Difficult areas subject to adequate number of post(s) available in such areas:

Provided further that the proviso (I) supra shall not be applicable in the case of those
employees who have five years or less service, left for superannuation: Provided further that
Officers/Officials who have not served atleast one tenure in Tribal/Difficult areas shall be
transferred to such area strictly in accordance with his/her seniority in the respective cadre.

Explanation-I:—For the provisio (I) supra the “term” in the tribal/difficult areas shall mean
normally three years or less period of posting in such areas keeping in view the administrative
requirements and performance of the employee. Explanation II:- For the purpose of proviso I supra
the Tribal/Difficult Areas shall be as under:-

District Lahaul & Spiti.

Pangi and Bharmour Sub Division of Chamba District.

Dodra Kawar Area of Rohru Sub-Division.

Pandrah Vis Pargana, Munish Darkali and Gram Panchyat Kashapat, Gram
Panchayats of Rampur Tehsil of District Shimla.

Pandrah Bis Pargana of Kullu District.

Bara Bhangal Areas of Baijnath Sub Division of Kangra District.

District Kinnaur.

Kathwar and Korga Patwar Circles of Kamrau Sub Tehsil, Bhaladh Bhalona and
Sangna Patwar Circles of Renukaji Tehsil and Kota Pab Patwar Circle of Shillai
Tehsil in Sirmour District.

el NS

N

9.  Khanyol-Bagra Patwar Circle of Karsog Tehsil Gada Gussaini, Mathyani, Ghanyar,
Thachi, Baggi, Somgad and Kholanal of Bali-Chowki, Sub Tehsil Jharwar,
KutharhGraman, Devgarh, Trailla, Ropa, Kathog Silh- Badhwani, Hastpur,
Ghamrehar and Bhatehar Patwar Circle of Padhar Tehsil, Chiuni, Kalipar, Mangarh,
Thach-Bagra, North Magru and South Magru Patwar Circles of Thunag Tehsil and
Batwara Patwar Circle of Sunder Nagar Tehsil in Mandi District.

(1) In all cases of promotion, the continuous adhoc services rendered in the feeder post, if
any, prior to regular appointment to the post shall be taken into account towards the length of
service as prescribed in these rules for promotion subject to the condition that the adhoc
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appointment/promotion in the feeder category had been made after following proper acceptable
process of selection in accordance with the provisions of R&P rules provided that:

(1) In all cases where a junior person becomes eligible for consideration by virtue of
his/her total length of service (including the service rendered on adhoc basis followed by regular
service/ appointment) in the feeder post in view of the provision referred to above, all persons
senior to him/her in the respective category/ post/cadre shall be deemed to be eligible for
consideration and placed above the junior person in the field of consideration:

Provided that all incumbents to be considered for promotion shall possess the minimum
qualifying service of at least three years or that prescribed in the R &P Rules for the post which
ever is less:

Provided further that where a person becomes ineligible to be considered for promotion on
account of the requirements of the preceeding proviso, the person(s) junior to him/her shall also be
deemed to be ineligible for consideration for such promotion.

Explanation:—The last proviso shall not render the junior incumbent(s) ineligible for
consideration for promotion if the senior ineligible person(s) happened to be Ex-serviceman
recruited under the provision of Rule 3 of Demobilised Armed Forces Personnel (Reservation of
vacancies in Himachal Pradesh State Non-Technical Services) Rules, 1972 and having been given
the benefit of seniority thereunder or recruited under the provisions of Rule-3 of Ex-serviceman
(Reservation of vacancies in the Himachal Pradesh Technical Services) Rules, 1985 and having
been given the benefit of seniority thereunder.

(2) Similarly in all cases of confirmation continuous adhoc service rendered in the feeder
post, if any, prior to the regular appointment/ promotion against such post shall be taken into
account towards the length of service, if the adhoc appointment /promotion had been made after
proper selection and in accordance with the provision of the R&P Rules:

Provided that inter-se-seniority as a result of confirmation after taking into account, adhoc
service rendered as referred to above shall remain unchanged.”;

(e) For the existing provisions against Column No. 15-A, the following shall be
substituted, namely:—

“Notwithstanding anything contained in these rules, contract appointments to the post will
be made subject to the terms and conditions given below:-

(I) Concept:—

(@) Under this policy the Range Forest Officer in Department of Forests H. P. will be
engaged on contract basis initially for one year, which may be extendable on year to year basis:

Provided that for-further extention/renewal of contract period on year to year basis the
concerned HOD shall issue a certificate that the service and conduct of the contract appointee is
satisfactory during the year and only then his period of contract is to be renewed/extended.

(b) Post falls within the purview of HPPSC :—The Secretary (Forests) after obtaining
the approval of the Govt. to fill up the vacant posts on contract basis will place the requisition with
the concerned recruiting agency i.e. H.P. Public Service Commission.
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(c) The Selection will be made in accordance with the eligibility conditions prescribed in
these Rules.

(II) CONTRACTUAL EMOLUMENTS :—The Range Forest Officer appointed on
contract basis will be paid consolidated fixed contractual amount Rs.14100/- P.M. (which shall be
equal to minimum of the pay band+ grade pay). An amount of Rs. 423/- (3% of the minimum of the
pay band+ grade pay of the post) as annual increase in contractual emoluments for the subsequent
year(s) will be allowed if contract is extended beyond one year.

(III) APPOINTING/DISCIPLINARY AUTHORITY:—The Secretary (Forests) H.P.
will be appointing and disciplinary authority.

(IV) SELECTION PROCESS:—Selection for appointment to the post in the case of
Contract Appointment will be made on the basis of viva —voce test or if considered necessary or
expedient by a written test or practical test. The standard/ syllabus etc. of which will be determined
by the concerned recruiting agency i.e. H.P.Public Service Commission.

(V) COMMITTEE FOR SELECTION OF CONTRACTUAL APPOINTMENTS:—
As may be constituted by the concerned recruiting agency i.e. H.P.Public Service Commission
from time to time.

(V) AGREEMENT:—After selection of a candidate, he/she shall sign an agreement as
per ANNEXURE-“B” appended to these Rules.

(VIDTERMS AND CONDITIONS:—(a) The contractual appointee will be paid fixed
contractual amount @ Rs. 14100/- P.M. (which shall be equal to minimum of the pay band+ grade
pay). The contractual appointee will be entitled for increase in contractual amount @ Rs. 423/-(3%
of the minimum of the pay band+ grade pay of the post) for further extended years and no other
allied benefits such as senior/ selection scales etc. shall be given.

(b) The service of the contract appointee will be purely on temporary basis. The
appointment is liable to be terminated in case the performance/ conduct of the contract appointee is
not found satisfactory.

(¢) Contractual appointment will be entitled for one day casul leave after putting one
month service. This leave can be accumulated up to one year. No leave of any other kind is
admissible to the contract appointee. He/ she shall not be entitled for medical reimbursement and
LTC etc. Only maternity leave will be given as per rules.

(d) Unauthorized absence from the duty without the approval of the Controlling Officer
shall automatically lead to the termination of the contract. Contract Appointee shall not be entitled
for contractual amount for the period of absence from duty.

(e) An Official appointed on contract basis who have completed five years tenure at one
place of posting will be eligible for transfer on need based basis whenever required on
administrative grounds.

(f) Selected candidate will have to submit a certificate of his/her fitness from a
Government/Registered Medical Practitioner. Women candidate pregnant beyond 12 weeks will
stand temporarily unfit till the confinement is over. The women candidate will be re-examined for
the fitness from an authorized Medical Officer/ Practitioner.
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(g) Contract appointee will be entitled to TA/DA, if required to go on tour in connection
with his /her official duties at the same rate as applicable to regular counter part officials at the
minimum of pay scale.

(h) Provisions of service rules like FR SR, Leave Rules, GPF Rules, Pension Rules &
Conduct Rules etc. as are applicable in case of regular employees will not be applicable in case of
contract appointees. They will be entitled for emoluments etc. as detailed in this column.”

ANNEXURE-“B”

Form of contract/agreement to be executed between the Range Forest Officer and the Government
of Himachal Pradesh through Secretary (Forests) to the Govt. of H.P.

This agreement is made on this day of in the year -
between Sh./Smt. S/o/D/o Shri
R/o Contract appointee (hereinafter called the FIRST PARTY),

AND the Governor of Himachal Pradesh through Secretary (Forests) to the Govt. of H.P.
(here-in-after the SECOND PARTY).

Whereas, the SECOND PARTY has engaged the aforesaid FIRST PARTY and the FIREST
PARTY has agreed to serve as a Range Forest Officer on contract basis on the following terms &
conditions:—

1. That the FIRST PARTY shall remain in the service of the SECOND PARTY as a
Range Forest Officer for a period of one year commencing on day of ___ and
ending on the day of __ . It is specifically mentioned and agreed upon by both
the parties that the contract of the FIRST PARTY with SECOND PARTY shall ipso-
facto stand terminated on the last working day i.e. on And information notice
shall not be necessary:

Provided that for further extention/renewal of contract period the HOD shall issue a
certificate that the service and conduct of the contract appointee was satisfactory
during the year and only then the period of contract is to be renewed/ extended.

2. The contractual amount of the FIRST PARTY will be Rs. 14100/- per month.

3. The service of FIRST PARTY will be purely on temporary basis. The appointment is
liable to be terminated in case the performance/conduct of the contract appointee is
not found good or if a regular incumbent is appointed/ posted against the vacancy for
which the FIRST PARTY was engaged on contract.

4.  Contractual Range Forest Officer will be entitled for one day casual leave after putting
in one month service. This leave can be accumulated upto one year. No leave of any
kind is admissible to the contractual Range Forest Officer. He will not be entitled for
Medical Reimbursement and LTC etc. Only maternity leave will be given as per
Rules.

5. Unauthorized absence from the duty without the approval of the Controlling Officer
shall automatically lead to the termination of the contract. A contractual Range Forest
Officer will not be entitled for contractual amount for the period of absence from duty.
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6.  An official appointed on contract basis who have completed five years tenure at one
place of posting will be eligible for transfer on need based basis wherever required on
administrative grounds.

7.  Selected candidate will have to submit a certificate of his/her fitness from a
Government/Registered Medical Practitioner. In case of women candidates pregnant
beyond twelve weeks will render her temporarily unfit till the confinement is over.
The women candidate should be re-examined for fitness from an authorized Medical
Officer/Practitioner.

8.  Contract appointee shall be entitled to TA/DA if required to go on tour in connection
with his/her official duties at the same rate as applicable to regular counter-part
official at the minimum of the pay scale.

9.  The Employees Group Insurance Scheme as well as EPF/GPF will not be applicable to
contractual appointee(s).

IN WITNESS the FIRST PARTY AND SECOND PARTY have herein to set their hands
the day, month and year first, above written.

IN THE PRESENCE OF WITNESS:

1.
(Name and Full Address)
(Signature of the FIRST PARTY)
2.
(Name and Full Address)
IN THE PRESENCE OF WITNESS:
1.
(Name and Full Address)
(Signature of the SECOND PARTY)
2.
(Name and Full Address)”;
ANNEXURE-“C”
APPOINTMENT ROSTER FOR THE POST OF RANGE FOREST OFFICER
TOTAL POSTS -297
Direct =45% =134 Promotee =55% =163

B.Sc(Forestry)=32% 94 Dy. Ranger =52% =154
B.Sc =13% = 40 Dy. Rangers & Fgds = 3%(1 ¥2=09
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of each) Who possess B.Sc (Forestry) Degree

Deputy Ranger.— 1, 2, 3, 5, 6, 9, 11, 12, 14, 17, 18, 19, 21, 24, 25, 27, 31, 33, 36, 37, 40, 41,
43, 44, 47, 49, 50, 53, 55, 56, 57, 59, 62, 63, 65, 66, 71, 72, 73, 76, 78, 79, 81, 84, 85, 87, 88,
91, 92, 94, 95, 98, 100, 103, 106, 107, 109, 110, 111, 114, 116, 117, 120, 122, 123, 125, 128, 129,
130, 132, 133, 138, 139, 142, 144, 145, 146, 148, 151, 152, 154, 155, 158, 160, 161, 164, 165, 168,
170, 173, 174, 176, 177, 180, 182, 183, 184, 187, 189, 190, 192, 195, 196, 198, 199, 203, 205, 206,
209, 211, 212, 214, 217, 217, 219, 221, 222, 225, 227, 228, 231, 233, 236, 239, 240, 243, 244, 247,
249, 250, 253, 255, 256, 258, 259, 261, 264, 265, 268, 270, 273, 274, 276, 277, 280, 282, 283, 284,
287, 289, 290, 292, 295.

B.Sc.(Forestry).— 1, 7, 10, 13, 16, 20, 23, 26, 29, 32, 35, 39, 42, 46, 18, 51, 54, 58, 61, 64, 69,
70, 74, 77, 80, 83, 86, 90, 93, 96, 101, 102, 105, 108, 113, 115, 118, 121, 124, 127, 131, 136, 137,
140, 143, 147, 150, 153, 157, 1589, 162, 166, 169, 172, 175, 179, 181, 185, 188, 191, 194, 200, 202,
204, 207, 210, 213, 216, 220, 224, 226, 229, 232, 235, 238, 241, 242, 246, 248, 251, 254, 257, 260,
263, 266, 269, 272, 275, 279, 281, 285, 288, 291, 294.

Graduates.— 8, 15, 22, 30, 38, 45, 52, 60, 68, 75, 82, 89, 97, 104, 112, 119, 126, 135, 141, 149,
156, 171, 178, 186, 193, 201, 208, 215, 223, 230, 237, 245, 252, 267, 271, 278, 286, 293, 296

Dy. Ranger 67, 134, 197, 262
(B.Sc. Forestry)

Forest Guards 34, 99, 167,234,297
(B.Sc. Forestry)

Once the representation to all categories is achieved by the given point in the roster
thereafter the vacancy is to be filled up from the category which vacates the post.

(f) For the existing Appendix attached with the existing R&P Rules of RFOs the following
shall be substituted, namely:—

“APPENDEX"
RULES RELATING TO THE SUBJECTS AND STANDARDS OF THE COMPETITIVE
EXAMINATION FOR THE POST OF RANGE FOREST OFFICER,
(CLASS--11, GAZETTED)

1.  The candidates who will qualify the Written Examination will be called for physical
Standard Test.

2. The written examination shall include two compulsory and two optional papers.

3. A candidate shall specify in his/her application form the optional subjects he/she
desire to take, but may intimate any change of intention to the Secretary H.P. Public
Service Commission not later than the last date for the receipt of application.

4. A Candidate shall answer the Optional papers in English or Hindi only which is at
his/her option choice.

5. No candidate shall be considered to have qualified the written examination unless
he/she obtains at least 40% marks in each compulsory papers and 45% marks in
aggregate.
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6. Provided that in case there is a tie between or amongst the candidates on account of
having obtained equal minimum qualifying marks in the written examination all such
candidates shall be called for the viva-voce test.

7. The names of the candidates who are called for viva-voce test shall be arranged in
order of merit on the basis of the aggregate marks obtained in the written examination.

8.  The ranking will be decided on the basis of the marks obtained in all compulsory and
optional papers excluding marks of English papers though it would be necessary to
obtain 40% marks in each optional paper to qualify.

9.  The final ranking shall be determined on the basis of marks obtained by the candidates
in the main examination (written as well as interview).

10. In the event of a tie, order of merit shall be determined in accordance with the highest
marks secured by a candidate in viva-voce and in case the marks in the viva-voce of
the candidates tie, then the order of merit shall be decided in accordance with the
highest marks obtained by such candidates in the aggregate of compulsory subjects.

11. If a candidate’s hand writing is not legible, a deduction which may be considerable
shall be made on this account from the marks otherwise accruing to him/her.

12.  Credit will be given for good English/ Hindi including orderly, effective and exact
expression combined with the economy of words in all subjects of the examination
and not only in subjects which are especially devoted to English/ Hindi.

13.  All papers shall be of three hours duration. 14. 5% marks in the written examination
shall be awarded to the Forestry Graduates as weightage for having completed 4 years
degree course in Forestry.

Syllabus:—The entrance examination shall consist of two compulsory and two optional papers as
follows:—
COMPULSORY PAPERS

1. General Knowledge.—General knowledge including knowledge of current event and
of such matters of every day observation experience in their scientific aspects as is expected from
an educated person who has not made special study of any scientific subject. The paper will also
include questions on Indian Polity including the political system and the Constitution of India,
History of India and Geography of nature which the candidate should be able to answer without
special study. ..... 100 marks

2. General English (essay and précis writing etc.)—The question paper will be
designated to assess the candidate’s understanding of his power to write English correctly and
idiomatically. It will also include questions to test the candidate’s knowledge of grammar, idiom
and usage. Passages will be set for summary or précis. Besides there will be an essay on current
topics on State, National, International events. The essay will carry 30 marks. Summary on précis
20 marks and other shall be of 50 marks. ...100 marks

3. Optional Subjects:—Agriculture, Botany, Chemistry, Computer Applications/
Computer Science, Agriculture Engineering, Chemical Engineering, Civil Engineering, Computer
Engineering, Electrical Engineering, Electronic Engineering, Mechanical Engineering,
Environmental Science, Forestry, Geology, Horticulture, Mathematics, Physics, Statistics,
Veterinary Science & Zoology.
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Candidates are required to offer two of the above subjects. Total number of questions in the
question papers of optional papers will be eight. All questions will carry equal marks. Each paper
will be divided into two parts viz Part-1 and Part-1I and each part shall contain four questions. Out
of eight questions five questions are to be attempted. One question from each part will be
compulsory. The candidates will be required to answer three other questions out of the remaining
six questions, taking at least one question from each part. In this way atleast two questions will be

attempted from each Part i.e. one compulsory question plus one more. ....200 marks each subject

Note-I: The standard of examination in these optional subjects will be that of Bachelor’s
degree.

Note-1I: No candidate shall be allowed to take more than one subject of the group (i)

Agriculture, Agriculture Engineering and Veterinary Science (ii) Chemistry and
Chemical Engineering (iii) Computer Applications/Computer Science & Computer
Engineering.(iv)Electrical Engineering and Electronics Engineering. (v) Mathematics
and Statistics.

Note-III: The standard of examination for compulsory paper will be 10+2 intermediate or
equivalent level.

4. Interview and Selection:—The Himachal Pradesh Public Service Commission will
conduct an interview of those candidates who shall qualify the physical standard test and written
examination on marit basis.Total number of candidates who will qualify the physical test will be
interviewed by the Commission. The candidates will be interviewed by the Commission who will
have before them a record of their career. The object of the interview is to assess the personal
suitability of the candidate for the Range Forest Officer (RFO). The test is intended to judge mental
calibre of the candidate. In broad terms, this is really an assessment not only of candidate’s
intellectual qualities but also his social traits and interest in current affairs. Some of the qualities to
be adjudged are mental alertness, critical powers of assimilation, care and logical exposition,
balance of judgment, Variety & depth of interests, ability for social cohesion & leadership,
intellectual and moral integrity. 75 Marks.”;

Written Examination:

1. General Knowledge(emphasis on Environmental, Ecology & Wildlife) 100 marks

2. English (Essay and Precis writing etc.) 100 marks

3. Optional Paper: Candidates are required to offer any two of the following subjects
(subject to Note-II above):— 200 marks each

—Agriculture

—Botany

—Chemistry

—Computer Application/Computer Science;
—Agriculture Engineering

—Chemical Engineering

—Civil Engineering

—Computer Engineering

—Electrical Engineering

—Electronics Engineering

—Mechanical Engineering
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—Environmental Sciences;
—Forestry

—Geology

—Horticulture
—Mathematics
—Statistics

—Physics

—Veterianry Science and
—Zoology,”

AGRICULTURE

PART-1

Ecology and its relevance to man. Natural resources, their management and conservation.
Physical and social environment as factors of crop distribution and production. Climatic elements
as factors of crop growth, impact of changing environment on cropping pattern,plants as indicators
of environments. Environmental pollution and associated hazards to crops, animals and humans.

Cropping patterns in different agro-climatic zones of the country - impact of high yielding
and short duration varieties on shifts in cropping patterns. Concepts and principles of multiple
cropping - multistorey, relay and inter-cropping and their importance in relation to food production;
Package of practices for production of important cereals, pulses, oilseeds, fibre, sugar and
commercial crops grown during Kharif and Rabi seasons in different regions of the country.

Weeds, their characteristics, dissemination and association with various crops; their
multiplication; cultural, biological, chemical and integrated control of weeds.

Processes and factors of soil formation, classification of Indian soils including modern
concepts, mineral and organic constituents of soil and their role in maintaining soil productivity.
Problem soils, extent and distribution in India and their reclamation. Essential plant nutrients and
other beneficial elements in soils and plants, their occurrence; factors affecting their distribution,
availability functions and recycling in soils; symbiotic and non-symbiotic nitrogen fixation.
Principles of soil fertility and its evaluation for judicial fertilizer use.

Watershed management. Soil Conservation planning on watershed basis. Erosion and run of
management in hilly, foothills and valley lands - processes and factors affecting them. Dry lands
agriculture, its problems and crop production techniques.

Water use efficiency in relation to crop production, criteria for scheduling irrigation, ways
and means of reducing runoff losses of irrigation water.

Farm management, scope, importance and characteristics, farm planning and budgeting.
Economics of different types of farming systems.

Agriculture extension—its importance and role. Extension techniques, methods of evaluation
of extension programs, socio-economic survey and status of big, small and marginal farmers
training programs for extension workers. Training and extension programs.
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PART-II

Heredity and variation, Mendel’s Law of inheritance, Chromosomal theory of inheritance.
Cytoplasmic inheritance, Quantitative characters.

Origin and domestication of field crop. Morphology and patterns of variations in varieties
and related species of important field crops. Causes and utilization of variations in crop
improvement.

Application of the principles of plant breeding to the improvement of major field crops,
methods of breeding of self and cross pollinated crops. Introduction, selection, hybridisation,
heterosis and its exploitation. Male sterility and self incompatibility, utilization of mutation and
polyploidy in breeding.

Seed and seed technology, importance, types and seeds and their production, processing and
testing of seeds of crops and seed certification regulation.

Climatic requirements and cultivation of major fruits, plants and vegetable crops with
special reference to commercial fruits and vegetables, the package of practices and the scientific
basis for same. Handling and Marketing problems of fruits and vegetables, principal methods of
preservation of important fruits and vegetable products, processing techniques and equipment. Role
of fruits and vegetables in human nutrition, landscape and floriculture, including raising of
ornamental plants and design and lay out of lawns and gardens.

Diseases and pests of fields, vegetable, orchard and plantation crops of India and measures
to control these. Causes and classification of plant diseases. Principles of plant disease control
including exclusion, eradication, immunization and production. Biological control of pests and
diseases. Integrated management of pests and diseases. Pesticides and their formulations, plant
protection equipment, their care and maintenance.

Growth and Development of Vegetable Crops - Physiology of dormancy and germination
of vegetable seeds and tubers. Tissue culture techniques.

Post-harvest technology - Maturity and ripping process and factors affecting them. Quality
evaluation for fresh market and processing. Factors responsible in deterioration of harvested fruits
and vegetables, role of growth substances and irradiation in decay control, respiration and
transpiration, storage of fresh fruits and vegetables, theories of chilling injury and symptoms of
chilly injured. Modified gas storage.

BOTANY
PART-1

(MICROBIOLOGY, PATHOLOGY, PLANT GROUPS AND THEIR MORPHOLOGY,
ANATOMY, TAXANOMY, EMBRYOLOGY OF ANGIOSPERMS)

1. Microbiology—(Viruses and Bacteria). Their structure, classification, reproduction
and physiology. Mode of infection of Viruses and Bacteria. Role of microbes in industry and
agriculture.
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2. Pathology - Knowledge of common and important plant diseases caused by fungi and
bacteria (Special reference to diseases common in Himachal Pradesh), mode of infection of fungi
and control of disease.

3. Plant Groups - Classification, structure, reproduction, life history and economic
importance of Algae, Fungi, Bryophytes Pteridophytes and Gymnosperms (including comparative
study of various groups). A general knowledge of distribution of important genera of principal sub-
division of above groups in India (Emphasis of Western Himalayas).

4. Morphology, Anatomy, Embryology and Taxonomy of Angiosperms Morphology
and Anatomy of Stem, Root, Leaf (excluding anomalous growth). Tissue and Tissue system.
Structure of Anther and Ovule. Fertilization and development of seed. Classification of
Angiosperms, Principles of Nomenclature. Modern trends in Taxonomy. A general knowledge of
following families of Angiosperms: Ranunculaceae, Brassicaceae, Malvaceae, Rutaceae, Rosaceae,
Leguminosea, Cucurbitaceae, Umbelliferae, Asteraceae, Solanaceae, Lamiaceae, Euphorbiaceae,
Liliaceae and Gramineae.

PART-1I

(CELL BIOLOGY, GENETICS AND EVOLUTION, PHYSIOLOGY, ECOLOGY
AND ECONOMIC BOTANY)

1.  Cell Biology — Cell as a unit of structure and function. Ultrastructure of Cell and its
various organelles. Chromosomes — the physical and chemical structure, its behaviour during
mitosis and meiosis.

2.  Genetics and Evolution — Pre and Post Mandelian concept of Genetics. Development
of Gene concept. Genetic code. Nucleic acids, their structure and role in reproduction and protein
biosynthesis, Mutations. Role of mutations in plant breeding (wheat, gram, tobacco, cotton only).
Organic evolution — evidences and theories.

3. Physiology — Photosynthesis, Absorption and conduction of water, Transpiration,
Mineral absorption, Role of elements, Enzymes, Respiration, Fermentation, Growth,
Photoperiodism and Vernalisation. Plant Hormones — their type and role. Dormancy of seeds.

4. Plant Ecology - Its scope, plant communities, plant succession, factors. Applied
ecology with special reference to pollution and conservation.

5.  Economic Botany — Importance of plants, Important plants yielding food, fibre, wood
and drugs.

CHEMISTRY

(Note:- The student will be expected to solve simple structural, synthetic, mechanistic, conceptual
and numerical problems based on and relevant to the syllabus. They are also expected to be
acquainted with the S.I. units)

PART-I
Atomic Structure and Chemical bonding: — Quantum theory, Schrodinger equation,

particle in a box, hydrogen atom. Hydrogen molecule. Elements of valence bond and molecular
orbital theories (idea of bonding, non-bonding and anti-bonding orbitals). Sigma and Pi bonds.
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Chemical Kinetics: - Kinetics of reactions involving free radicals, Kinetics of
polymerisation and photochemical reactions.

Surface chemistry and catalysis:- Physical absorption, isotherms, surface area
determination, heterogenous catalysis, acid bases and enzyme catalysis.

Electrochemistry: - Lomic equilibra; theory of strong electrolytes; Debye, Huckel theory of
activity coefficients; electrolytic conduction, galvanic cell, membrane equilibrium and fuel cells.
Electrolysis and overvoltage.

Thermodynamics: - Laws of Thermodynamics and application to physiochemical processes
systems of variable compositions.

Electronic structure of transition metal complexes: - Crystal field theory and
modifications, complexes of Pi-acceptor ligands, organometallic compounds of transition metals.

Lanthanides Actinides:- Separation Chemistry, Oxidation state, magnetic properties.
Reaction in nonaqueous solvents.

PART-II
PHYSICAL ORGANIC CHEMISTRY

Electronic displacements:- Inductive, electromeric, mesomeric and hyper-conjugative
effects. Electrophiles, nucleophiles and free radicals. Resonance and its application to organic
compounds. Effect of structure on the discotiation constants of organic acids and basis. Hydrogen
bond and its effects on the properties of organic compounds.

Modern concepts of organic reaction mechanisms, addition, substitution, elimination and
rearrangement. Reaction involving free radicals. Mechanisms of aromatic substitution. Benzene
intermediates.

Aliphatic Chemistry: - Chemistry of simple oganic compounds belonging to the following
classes —alkanes, alkynes, alkyl halides, alcohol, thiols, aldehydes, ketones, acids and their
derivatives, ethers, amines, amino acids, hydroxy acids, unsaturated acids, dibasic acids.

Synthetic uses of the following:—Acetoacetic and malonic esters, organometallic
compounds of magnesium and lithium, ketene, carbene and diazomethane.

Carbohydrates:- Classification and general reactions of simple monosaccharides, hemistry
of glucose, fructose and sucrose.

Stereo Chemistry: - Elements of symmetry and simple symmetry operation, Optical and
geometrical isomerism in simple organic molecules, E.Z and R.S notations. Conformations of
simple organic molecules. Sterecochemistry of inorganic co-ordination compounds.

Atomic Chemistry: - Benzene, toluene and their helegeno, hydroxy, nitro and amino
derivatives, Sulphuric acid, Zylenes, Benzaldehyde, Salicylaldehyde, acetophenone, Benzonic,
pathalic, salicylic, cinnamic and mandelic acids. Reduction products of nitrobenzene, Diazonium
salts and their synthetic uses. Structure, synthesis and important reactions of naphhtalenes
anthracene, Phenantherene, Pyridine and quinoline.

Basic concepts regarding the following materials of economic and medical importance:
Cellulose and starch, coal tar, chemicals, organic polymers. Oils and fats, petrochemicals, vitamins,
harmones, alkaloids (fermentation products including antibiotics, proteins).
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Organic Photochemistry:- Energy level diagrams, quantum yield, Photochemistry of
simple organic molecules.

Polymers:- Physical chemistry of Polymers. Molecular weight averages and group analysis,
sedimentation light scattering and viscosity of Polymer solutions.

Alloys and inter-metallic compounds.

COMPUTER APPLICATION/COMPUTER SCIENCE
PART-1

Introduction to Computing:

Number Systems, Binary numbers, Boolean logic, History Computer system, basic machine
organization, Von Neumann Architecture, Algorithm definition, design, and implementation,
Programming paradigms and Languages, Graphical programming, Overview of Software
Engineering and Information Technology, Operating system, Compiler, Computer networks and
Internet, Computer graphics, Al, Social and legal issues.

Programming Solving Techniques:

Algorithms and problem solving, development of basic Algorithms, analyzing problem,
designing solution, testing designed solution, fundamental programming constructs, translation of
algorithms to programmes, data types, control structures, functions, arrays, records, files, testing
programmes.

Computer Communications & Networks:

Analogue and digital Transmission, Noise, Media, Encoding, Asynchronous and
Synchronous transmission, Protocol design issues, Network System architecture (OSI, TCP/IP),
Error control, Flow Control, Data Link Protocols (HDLC,PPP). Local Area Networks and MAC
Layer protocols (Ethernet, Token ring), Multiplexing, Switching and IP Networks, Internetworking,
Routing, Bridging, Transport layer protocols TCP/IP, UDP. Network security issues, Programming
exercises or projects involving implementation of protocols at different layers.

Digital Logic & Computer Architecture:

Logic design of Digital Systems, Fundamental and advanced concepts of Logic Designs,
Boolean Algebra & functions, Designing and implementation of combinational and Sequential
logic, minimization techniques, number representation and basic binary arithmetic Logic families
and digital integrated circuits, use of CAD tools for logic designs. Topics of Computer
Architecture.

Data Structures & Algorithms:

Basic database concepts; Entity Relationship modeling, Relational data model and algebra,
Structured Query Language, RDBMS, Database design, functional dependencies and normal forms,
Transaction processing and optimization concepts, concurrency control and recovery techniques,
Database recovery techniques, Database security and authorization, Small Group Project
implementing a database, Physical database design. Storage and file structure, indexed files, hashed
files, signature files, b-trees, files with dense index, file with variable length records, database
efficiency and tuning.

Operating Systems:
History and Goals, Evolution of multi-user systems, Process and CPU management,
Multithreding, Kernel and User Modes, Protection, Problems of cooperative processes,



o0, fBHTae UeeT, 2 HRaw, 2010 /13 HI9, 1932 8615

Synchronization, Deadlocks, Memory management and virtual memory, Relocation, External
Fragmentation, Paging and Demand Paging, Secondary storage, Security and Protection, File
systems, I/O systems, Introduction to distributed operating systems. Scheduling, dispatch and
Introduction to concurrency.

PART-II

Theory of Automata and Formal Languages.

Finite State Models: Language definitions preliminaries, Regular expressions/Regular languages,
Finite automatas (FAs), Transition graphs (TGs),NF As, kleene's theorem, Transducers (automata
with output), Pumping lemma and non regular language Grammars and PDA: Context free
grammars, Derivations, derivation trees and ambiguity, Simplifying CFLs , Normal form grammars
and parsing, Push-down Automata, Pumping lemma and non-context free languages, Decidability,
Chomsky's hierarchy of grammars, Turing Machines Theory: Turing machines, Post machine,
Variations on 1M, 1M encoding, Universal Turing Machine, Context sensitive Grammars, Defining
Computers by TMs.

Compiler Theory & Design:

Compiler techniques and methodology. Organization of compilers. Lexical and syntax
analysis. Parsing techniques. Object code generation and optimization, detection and recovery from
errors. Comparison between compilers and interpreters.

Numerical Methods

Mathematical Preliminaries, Solution of Equations in one variable, Interpolation and
Polynomial Approximation, Numerical Differentiation and Integration, Initial Value Problems for
Ordinary Differential Equations, Direct Methods for Solving Linear Systems, Iterative Techniques
in Matrix Algebra, Solution of non-linear equations, Approximation Theory, Eigenvalues and
Eigenvector computation.

Data Base Systems

Basic database concepts, Entity Relationship modelling, Relational data model and algebra,
Structured Query language, RDBMS; Database design, functional dependencies and normal forms,
Transaction processing and optimization concepts, concurrency control and recovery techniques,
Database recovery techniques, Database security and authorization. Small Group Project
implementing a database. Physical database design: Storage and file structure, indexed files, hashed
files, signature files, b-trees, files with dense index, files with variable length records, database
efficiency and tuning Data Warehousing and Data Mining, Emerging Database Technologies and
Applications.

Software Engineering

Software Engineering, Process Models, Software verification and validation. Techniques
are introduced to evaluate software correctness, efficiency, performance and reliability, integration
of these techniques into a verification and validation plan. Technical reviews, software testing,
programme verification, prototyping, and requirement tracing. Attitude of industry toward
reliability and performance.

Artificial Intelligence

Introduction to Common Lisp. Al classical systems: General Problem Solver, rules, simple
search, meansends analysis. EIIZA, pattern matching, rule based translators, OPS-5. Knowledge
Representation: Natural language, rules, productions, predicate logic, semantic networks, frames,
objects, scripts. Searching, Depth first search, breadth first search, best first search, hill climbing,
min-max search. Symbolic Mathematics: student solving algebra problems, translating English
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equations, solving algebraic equations, simplification rules, rewrite rules, meta-rules, Macsyma,
PRESS, ATLAS. Logic Programming: Resolution, unification, hornclause logic, Prolog, Prolog
programming. Sample case studies of shells and Knowledge Based Systems. A brief appreciation
of state of the art computational techniques like neural networks, genetic algorithm, fuzzy sets.

Computer Graphics

Graphics hardware, Fundamental algorithms, Applications of graphics. Interactive graphics
programming -graph plotting, windows and clipping, and segmentation. Programming raster
display systems, panning and zooming. Raster algorithms and software Scan-Converting lines,
characters and circles. Region filling and clipping. Two and three dimensional imaging geometry
and transformations. Curve and surface design, rendering, shading, colour and animation.

AGRICULTURE ENGINEERING
PART-I

1.  Soil and Water Conservation: Scope of soil and water conservation. Mechanics and
types of erosion, their causes. Rainfall, runoff and sedimentation relationships and their
measurement. Soil erosion control measures - biological and engineering including stream bank
protection-vegetative barriers, contour bunds, contour trenches, contour stone walls, contour
ditches, terraces, outlets and grassed waterways. Gully control structures- temporary and
permanent; design of permanent soil conservation structures such as chute, drop and ponds.
Principles of flood control - flood routing. Watershed Management - investigation, planning
and implementation; selection of priority areas and watershed work plan, water harvesting and
moisture conservation. Land development - levelling, estimation of earth volumes and costing.
Wind erosion process-design of shelter belts and wind brakes and their management. Forest
(Conservation) Act.

Aerial Photography and Remote Sensing: Basic characteristics of photographic images,
interpretation keys, equipment for interpretation, imagery interpretation for land use, geology, soil
and forestry. Remote sensing — merits and demerits of conventional and remote sensing
approaches. Types of satellite images, fundamentals of satellite image interpretation, techniques of
visual and digital interpretations for soil, water and land use management. Use of GIS in planning
and development of watersheds, forests including forest cover, water resources etc.

2. Irrigation and Drainage: Sources of water for irrigation. Planning and design of
minor irrigation projects. Techniques of measuring soil moisture - laboratory and in situ. Soil water
plant relationships. Water requirement of crops; planning conjunctive use of surface and ground
water. Measurement of irrigation water, measuring devices - orifices, weirs and flumes. Methods of
irrigation - surface, sprinkler and drip, fustigation. Irrigation efficiencies and their estimation.
Design and construction of canals, field channels, underground pipelines head gates, diversion
boxes and structures for road crossing. Occurrence of ground water, hydraulics of wells, types of
wells (tube wells and open wells) and their construction. Well development and testing. Pumps -
types, selection and installation. Rehabilitation of sick and failed wells. Drainage - causes of water
loggingand salt problem. Methods of drainage - drainage of irrigated and un-irrigated lands, design
of surface, sub-surface and vertical drainage systems. Improvement and utilization of poor quality
water. Reclamation of saline and alkali soils. Economics of irrigation and drainage systems. Use of
wastewater for irrigation — standards of wastewater for sustained irrigation, feasibility and
€conomics.

3.  Agricultural structure: Site selection, design and construction of farmstead — farm
house, cattle shed, dairy bam, poultry shed, hog housing, machinery and implement shed, storage
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structures for food grains, feed and forage; Design and construction of fences and farm roads.
Structures for plant environment - green houses, polyhouses and shade houses. Common building
materials used in construction - timber, brick, stone, tiles, concrete etc. and their properties, water
supply, drainage and sanitation system.

PART-1I

4. Farm Power and Machinery: Agricultural mechanisation and its scope. Sources of
farm power-animate and electro-mechanical. Thermodynamics, construction and working of
internal combustion engines. Fuel, ignition, lubrication, cooling and governing system of IC
engines. Different types of tractors and power tillers. Power transmission, ground drive, power take
off p.t.o. and control systems. Operation and maintenance of farm machinery for primary and
secondary tillage. Traction theory. Sowing, transplanting and interculture implements and tools.
Plant protection equipment - spraying and dusting. Harvesting, threshing and combining
equipment. Machinery for earth moving and land development - methods and cost estimation.
Ergonomics and man-machine system. Machinery for horticulture and agro-forestry, feeds and
forages. Haulage of agricultural and forest produce.

S.  Agro-energy: Energy requirements of agricultural operations and agro-processing.
Selection, installation, safety and maintenance of electric motors for agricultural applications. Solan
(thermal and photovoltaic), wind and bio-gas energy and their utilisation in agriculture.
Gassification of biomass for running IC engines and for electric power generation. Energy efficient
cooking stoves and alternate cooking
fuels. Distribution of electricity for agricultural and agro-industrial applications.

6. Agricultural Process Engineering: Post harvest technology of crops and its scope.
Engineering properties of agricultural produces and by-products. Unit operation -cleaning grading,
size reduction, densification, concentration drying/ dehydration, evaporation, filtration, freezing
andpackaging of agricultural produces and by-products. Material handling equipment-belt and
screw conveyors, bucket elevators, their capacity and power requirement. Processing of Milk and
dairy products - homogenisation, cream separation, pasteurisation, sterilization, spray and roller
drying, butter making, ice cream, cheese and shrikhand manufacture. Waste and by-product
utilization-rice husk, rice bran, sugar can bagasse, plant residues and coir pith.

7.  Instrumentation and computer applications in agricultural engineering: Electronic
devices and their characteristics - rectifiers, amplifiers, oscillators, multi-vibrators, Digital circuits,
sequential and combinational system. Application of microprocessors in data acquisition and
control of agricultural engineering process-measurement system for level, flow strain, force, torque,
power pressure, vacuum and temperature. Computers - introduction, input/ output devices, central
processing unit, memory devices, operating systems, processors, keyboards and printers.
Algorithms, flowchart specification, programme translation and problem analysis in Agricultural
Engineering Multimedia and audio-visual aids.

CHEMICAL ENGINEERING
PART-1
(a) Fluid and Partical Dynamics: Viscosity of fluids. Laminar and turbulent flows.

Equation of continuity and Navier-Stokes equation; Bernoulli’s theorem. Flow meters. Fluid drag
and pressure drop due to friction, Reynold’s Number and friction factor — effect of pipe roughness.
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Economic pipe diameter. Pumps, water air/steam jet ejectors, compressors, blowers and fans.
Agitation and mixing of liquids. Mixing of solid and pastes. Crushing and grinding - principles and
equipment. Rittinger’ and Bond’s laws; Filtration and filtration equipment. Fluid - partical
mechanics - free and hindered settling. Fluidization and minimum fluidization velocity, concept of
compressible and incompressible flow. Transport of solids.

(b) Mass Transfer: Molecular diffusion coefficients, first and second law and diffusion,
mass transfer coefficients, film and penetration theories of mass transfer. Distillation, simple
distillation, relative volatility, fractional distillation, plate and packed columns for distillation.
Calculation of theoretical numbers of plates. Liquid-liquid equilibria. Extraction theory and
practice; Design of gas absorption columns. Drying, humidification, de-humidification.
Crystalisation. Design of equipment.

(c) Heat Transfer: Conduction, thermal conductivity, extended surface heat transfer.
Convection — free and forced. Heat transfer coefficient — Nusselt number. LMTD and effectiveness.
NTU methods for the design of Double Pipe and Shell & Tube Heater Exchangers. Analogy
between heat and momentum transfer. Boiling and condensation heat transfer, single and multiple
effect evaporators. Radiation: Stefan-BoltzmanLaw, emissivity and absorptivity. Calcuation of heat
load of a furnance. Solar heaters.

(d) Noval Separation Processes: Equilibrium separation processes: ion-exchange,
osmosis, electrodialysis, reverse osmosis, ultra-filtration and other membrane processes. Molecular
distillation, super critical fluid extraction.

(e) Process Equipment Design: Factors affecting vessel design criteria-Cost
consideration. Design of storage vessels - vertical, horizontal spherical, underground tanks for
atmospheric and higher pressure. Design of closures flat and elliptical head. Design of support.
Materials of construction — characteristics and selection.

(f) Process Dynamic and control: Measuring instruments for process variables like level,
pressure flow, temperature PH and concentration with indication in visual/ pneumatic/ analog/
digital signal forms. Control variable, manipulative variable & load variables. Linear control
theory- Laplace, transforms, PID controllers, Block diagram representation transient and frequency
response, stability of closed loop system. Advanced control strategies. Computer bases process
control.

PART-II

(a) Material and Energy Balance: Material and energy balance calculations in process
with recycle/ bypass/purge. Combustion of solid/ liquid/ gaseous fuels, stoichiometric relationships
and excess air requirements. Adaiabatic flame temperature.

(b) Chemical Engineering thermodynamics: Laws of thermodynamics. PVT
relationships for pure components and mixtures. Energy functions and inter-relationships
Maxwell’s relations. Fugacity, activity and chemical potential. Vapour-liquid equilibria, for ideal/
non-ideal, single and multicomponent systems. Criteria for chemical reaction equilibrium,
equilibrium constant and equilibrium conversions. Thermodynamic cycles — refrigeration and
power.

(c) Chemical Reaction Engineering: Batch reactors - kinetics and homogeneous
reactions and interpretation of kinetic data. Ideal flow reactors - CSTR, plug flow reactors and their
performance equations. Temperature effects & run-away reactions. Heterogeneous reactions
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catalytic and non-catalytic & gas-solid & gas —liquid reactions. Intrinics kinetics and global rate
concept. Importance of interphase & interparticle mass transfer on performance. Effectiveness
factor. Isothermal and non-isothermal reactors and reactor stability.

(d) Chemical Technology: Natural organic products -Wood and wood-based chemicals,
pulp and paper, Agro-industries-sugar, Edible oils extraction (including tree based seeds), Soaps
and detergents. Es