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ADIKAVI NANNAYA UNIVERSITY COMMON ENTRANCE TEST
(AKNUCET-2016)

ADMISSION INFORMATION BROCHURE

I. GENERAL INFORMATION:

1.

10.

11.

12.

13.

14.

Directorate of Admissions, Adikavi Nannaya UniversiRajamahendravaram (erstwhile Rajahmundry)
invites applications from eligible candidates fdimassion through Adikavi Nannaya University Common
Entrance Test (AKNUCET)-2016 into various Sciendets, Engineering and Law Courses offered in
Campus Colleges of Adikavi Nannaya University (AKNUWRajamahendravaram, , , and Colleges
affiliated to AKNU offering P.G. Courses in EastdaWest Godavari Districts for the academic year6201
2017.

Candidates who have already passed their qualifdegree examination or who have appeared / are
appearing for the final examination in 2016 onlg aligible for AKNUCET-2016. Candidates qualified i
advanced supplementary examinations of 2016 aoeetitsible.

Candidates seeking admission into various couréassudy for which tests are conducted should appear
for AKNUCET-2016. Eligibility criteria for differeh courses and Tests to be conducted are given in
Appendix-I.

Candidates from other recognized Universities amesiclered for admission into PG Arts and Science
courses only if they possess a three year Bacbhedgree of 10+2+3 or 12+3 or 11+1+3 pattern, with th
prescribed minimum percentage of marks, unlessrwibe specified. Candidates who acquired Bachelor
Degree by Distance Education without 10+2+3 pattemalso eligible for admission into P.G. Courses,
subject to submission of residence certificate.

Bachelor Degrees of B.A./B.Sc./B.Com./B.A.Litt. aBdL. from Universities other than AP should be
recognised by the respective University as equitaleereto.

The requirement for admission into all Science Bndineering Courses offered by these universities i
minimum aggregate of 50% marks in Group Subjectst(R) of the qualifying examination unless or
otherwise specified. For SC and ST candidates, rammim aggregate of 45% marks in group subjects
(Part 1) is sufficient.

The requirement for Arts, Commerce and is generalpyass in the appropriate qualifying degree,. The
requirement for M.Ed course is a pass with a mimmaggregate of 50% marks (45% for SC & ST
Candidates).

ALLOWING A CANDIDATE FOR AKNUCET-2016 DOES NOT GUARNTEE A RIGHT OF
ADMISSION INTO THE COURSE OF STUDY. A candidate muastisfy the eligibility criteria as given

in Appendix-l. Candidates allowed to take the emteatest and subsequently getting seats by fungshi
false information are liable for prosecution andiaslation of seats without notice. The decisiorthad
admitting authority is final.

Candidates who have already completed one P.Gsedrofessional or Non-Professional) will not be
provided hostel accommodation and will not be cdex®d for any type of scholarship whatsoever, as pe
G.O.s. in force. As per Govt of A.P. Social Welfgiedn) Department Memo No. 10537 / SW. Edn.
2/2011 dated. 01.11.201The Maximum eligible age for obtaining scholarshipin respect of SC, ST
and BC is 34 years and in respect of EBC / Minoriis / Disabled is 30 years for PG and above
courses.

Candidates who have already studied a P.G. couesed eligible to write the test leading to adriuas
into the same course. Such candidates are liablidoiplinary action.

The concerned University reserves the right todfilhot to fill the seats earmarked for a particaleurse

on administrative reasons. All admissions are pusebvisional and the concerned University resettes
right to cancel the admission at any stage. Furthalso reserves the right to run or not to ryraaticular
course depending on the number of candidates jaiméd A minimum of 10 candidates or 50% of
sanctioned strength of seats for a course whichevés less should join in any course under Self
Finance or Payment streams to run the course.

. .A minimum of 10 candidates or 50% of sanctioned s&ngth of seats for a course whichever is less
should join in any course under Self Finance or Payent streams to run the course.

MEDIUM OF INSTRUCTION IN ALL P.G. COURSES EXCEPT LA NGUAGES OFFERED
WILL BE IN ENGLISH. HENCE THE CANDIDATES SHALL WRIT E THEIR SUBSEQUENT
EXAMINATIONS AFTER ADMISSION IN ENGLISH ONLY.

All disputes pertaining to AKNUCET-2016 shall fatithin the courts jurisdiction of Rajamahendravaram
only.



II. HOW TO APPLY:

1.

Submission of filled-in applications through online Applications should be submitted through online
only. For online submission, visit the Websitevw.aknudoa.in(or) www.nannayauniversity.infqor)
www.aknu.edu.in . A candidate has to pay Rs. 40Plus Bank charges applicable for the mode of
payment selected) as Registration and Applicatimcéssing Fee (and late fee if applicable) by gptin
any of the following modes of payments: (a) Delitrédit Card (b) Net Banking. After filling the oné
Application form with the required details, veri@l the details carefully and press Submit butteiied

in Application Form will be generated that contaifysplication number along with filled detail$ake
print out of filled in Online Application Form . Use the Application number for future corresporade

till the admission process is completed.

The following information must be kept ready fdliffig in the details for online submission

a) Select the eligible courses.

b) Hall-Ticket Number of Qualifying Examination.

c) Percentage of marks and year of Passing of Quadjfiixamination, if Passed.

d) Date of Birth as per SSC records.

e) Caste in case of SC/ST/BC candidates.

f) PH/NCC/ NSS/SPORTS /CAP etc.

g) Parental Income Upto One lakh or up to Two lakhsore than Two Lakhs (rupees)

h) Study or Residence (from M.R.O) or relevant cexdife for proof of local status.

Note: the above original certificates are to be suhitted during the Counseling for Admission

General Instructions:

a) The University reserves the right to reject theligpgion of a candidate at any stage, if a) the
application is incomplete. b) the candidate fadlsatisfy the prescribed eligibility conditions.fe)se
or incorrect information is furnished.

b) Any change whatsoever, including that of caste/comity status or category, shall not be permitted
to be made in the filled in application once itéseived by the University. No correspondence bell
entertained in this regard. Upload of complaintl bé allowed during April 11th - 23rd, 2016.

c) The Director, DOA is not responsible for non-sulsitua of application by the notified date and time
for any reason whatsoever.

d) The candidate should PRESERVE THE HALL TICKET tmghuce if at the time of test and later at
the time of admission into the course.

e) For NCC/ NSS / Sports categories the certificatbtined in qualifying examination alone are
considered.

f) The candidates need not apply again for admissitmUniversity Colleges, , and Colleges affiliated
to AKNU.

g) INCOMPLETE APPLICATIONS WILL BE SUMMARILY REJECTED.

Ill. HALL-TICKETS:
Candidates should download the Hall-Tickets frone tbniversity website www.aknudoa.in (or)
www.nannayauniversity.info (or) www.aknu.edu.inand attend the examination.

IV. TEST CENTRES:

1.

AKNUCET-2016 will be conducted at the following TesCentres:
01-SRIKAKULAM;  02- VIZIANAGARAM;  03-VISAKHAPATNAM,; 04-AMALAPURAM;

05-KAKINADA, 06-RAJAHMUNDRY; 07-RAMAPACHODAVAR AM; 08-ELURU,;

09-BHIMAVARAM; 10-JANGAREDDY GUDEM; 11-VIJAYAW ADA

Candidate should mention the Centre code and ndntésd her choice in Online Application Form.
Candidates applying for more than one Test aresadvio opt for the same Centre as there is aHiked
of clash of dates and timings. Requests for chahdest Centre and Subject opted by the candidetiee
Application Form will not be considered under airgemstances.

When the number of registered candidates for any & is below 200, the test will be conducted at
Rajamahendravaram centre only.

Adikavi Nannaya University reserves the right ip:aflot a Centre other than the candidate’s chaide
conduct or not to conduct any test and (iii) carec@lest/Test - Centre based on the number of catedid
opted for the Test / Test Centre.



5. When the number of applications is less than the maber of seats for any test, the test will not be
conducted and admissions will be made based on thearks obtained in qualifying degree.

V. TEST PROCEDURE:

1. The Syllabi for the entrance test are placed inAtilkavi Nannaya Universityebsiteswww.aknudoa.in
(or) www.nannayauniversity.inf¢or) www.aknu.edu.in

2. Candidates are advised to come to the Examinatadratleast half-an hour before the commencemeént o
the Test.

3. Candidates will not be allowed into the examinatiatl without hall-ticket or after the commencemeht
the Test. They will not be allowed to leave themaietion hall before the stipulated time.

4. Calculators, pagers, cell phones, books, papegsyitbm tables, slide-rule or any other calculatéids
are NOT ALLOWED into the Examination hall.

5. Candidates should answer on the candidate’s spe@ifth candidate name, Hall Ticket Number and
photo) OMR ANSWER SHEET only.

6. The Chief Superintendent of the test centre car tisciplinary action on candidates involved in
indiscipline, malpractice, impersonation, etc., &melanswer scripts of such candidates will notddaed.

VI. RANK:

1. All candidates appeared for the Entrance Te#thei awarded AKNUCET-2016 test-wise Rank as per
marks secured in the test appeared.

2. In case of a tie between candidates securingah®e mark in a test, the order of merit will beided on the
basis of date of birth of the candidate with ptiotd older candidate.

3. Candidate has to download Rank Card from thesitebnly.

4. There is no provision for revaluation or personhverification of the answer sheet.

VIl. ADMISSION INFORMATION:

1. Admission shall be based on tRENUCET-2016 Rank, subject to the fulfillment of eligibility ddria as
given in Appendix- I. For courses, colleges and bemof seat\ppendix - Il & Appendix - Il may be
referred.

2. The admission schedule will be made availabtbénwebsites.

3. Information regarding college-wise, course-wis®l reservation category-wise seat distribution feed
structure will be made available by the Universdtifer declaration oAKNUCET-2016 results on the
respective web sitggvww.aknudoa.ir(or) www.nannayauniversity.injo

4. At the time of admission candidates should pcedthe following original certificates in support the
qualification and reservations claimed in the aggilon for verification.

(i) AKNUCET-2016 Rank Card & Hall Ticket.

(ii) Degree / Provisional Pass Certificate.

(iif) Consolidated Marks statement of the QualifyiBxamination.

(iv) Transfer and Conduct Certificate from the ingion where the candidate last studied. Cand&latbo
have completed / studied already or discontinuet saeking admission to second PG or professionakseo
should submit TC relating to first PG course orlDuplicate TC relating to UG / PG degree should be
accompanied by proper evidence of loss of origif@l Police complaint with not traceable and Affidav
Candidates submitting false TC are liable for cliatien of seat at any stage and are liable forsecation.
(Admission will not be given if T.C of the institah where the candidate studied last is not subuitt

(v) Migration Certificate (for other Universities)

(vi) Date of Birth Certificate (SSC/Matriculatiom equivalent Certificate).

(vii) Study Certificates for the last seven yearsResidence Certificate for preceding seven yeérthe
qualifying examination.

(viii) Intermediate original certificate.

(ix) Integrated Community Certificate issued by tempetent authority in case of SC/ST/BC/EBC/ Mityor
candidates.

(x) Valid latest income certificate issued by M.R.OQhasildar if fee concession is claimed (the digyfi of
income certificate is for one year from the datésetie).

(xi) 4 recent passport size Photos.

(xii) Candidates opting for admission under NCC/$/€ AP/PH/NSS quota shall produce relevant origina
certificate, in addition to the above.

(xiii) Discharge certificate and service certifieaif the parent in case of a child of armed person.

(xiv) Physical fitness certificate from an AsstviCBurgeon.

(xv) One set of Photostat copies of all the abaséficates.




5. After verification of the Certificates, at theelpline centre, the candidate will get all his/f@riginal
certificates back except T.C., C.C. and Migratientificate. The receipt of original certificatesafitbe given
to the candidate.

6. The cases of pending revaluation will not be ceidered.

7. The University reserves the right to deny eirity AKNUCET-2016, if the University finds the astdents
of the candidates are bad subsequent to the appeanh AKNUCET-2016, his/her rank can be cancedlad
the candidate can be denied admission into anyseaunder AKNUCET-2016 or admission can be cancelled
even if admission is given.

8. All the admissions are purely provisional and the Wiversity reserves the right to cancel the admissio
at any stage.

9. Guidelines for Admission:

a) The conversion of reserved / special category segit®ther category will not be made in the fiphiase
counseling.

b) The student has to select the course of studwgf web options.

¢) Candidates who did not claim their reservatiospécial category at the time of submission of rthei
applications will also be allowed under that paitaic category subject to production of originaltifeates.

d) Cancellation of seats : Cancellation of seats wile made with 90% refund of total fee prescribed
before completion of first phase of counseling and0% refund of the total fee prescribed before
completion of second phase counseling and with ned refund after second phase of counseling.

10. RESERVATION OF SEATS:

Admission into various courses of study shall balenan the basis of AKNUCET-2016 Rank and eligipilit
criteria subject to the rule of reservation as itkedebelow:

A. LOCAL CANDIDATES:

In every course of study 85% of the available seatsreserved in favour of the Local Candidatemftbe
districts of Srikakulam, Vizianagaram, Visakhapatnd&ast Godavari, West Godavari, Krishna, Guntu an
Prakasam belonging to Andhra University area.

1. A candidate shall be regarded as a local catedidaelation to a local area (AU/OU/SVU);

1.1 If he/she has studied in an educational ingtituor educational institutions in such local afeaa period
of not less than four consecutive academic yeadgngrwith the academic year in which he/she apukare
first appeared in the relevant qualifying examioatis the case may be; OR

1.2 Where, during the whole or any part of the foonsecutive academic years in which he/she apgpeare
first appeared in the relevant qualifying examioatihe/she has not studied in any educationaluistns, if
he/she resided in that local area for a periodaifless than four years immediately preceedingdéte of
commencement of the relevant qualifying examinaiiowhich he/she appeared, or first appeared, @asdke
may be.

2. A candidate who is not regarded as local canelidader clause (1.1) above in relation to anyllecea
shall be regarded as a local candidate of AU/OU/SVU

2.1 If hel/she has studied in the educational itstihs in the state for a period of not less thames
consecutive academic years ending with the acadgeaicin which he/she appeared or first appeareth®
relevant qualifying examination as the case maybeeregarded as a local candidate in relation)t&(ch
local area where he/she has studied for the maxipennd out of the period of seven years; or (ifhéke the
period of his/her study in two or more local areagqual, such local area where he/she studiednasich
equal periods;

2.2 If during the whole or any part of the sevensarutive academic years ending with the acadeedc in
which he/she appeared or first appeared for thevaelt qualifying examinations, he/she not studredhie
educational institutions, in any local area, bus hesided in the State during the whole of the gaidod of
seven years, be regarded as a local Candidatéatioreto (i) Such local area where he/she hasleesfor the
maximum period out of the said period of seven sear (ii) Where the period of his/her residencéwo or
more local areas is equal, such local area wheshédas resided last in such periods.

3. The remaining 15% of unreserved seats canlee fily the categories mentioned below:

a) All candidates defined as “Locals” of AU araad

b) The following categories of candidates who aeéingd as “Non-locals” for the present purpose:Afl)
candidates, who are locals for Osmania and Sri ®skvara University areas. (i) Candidates who have
resided in the State of Andhra Pradesh for a fmaiod of ten years, excluding periods of studysiolet the
State; or either of whose parents have residedénState for a period of ten years excluding periotl
employment outside the State. (iii)Candidates wigosspouses/children of those in the employmerhefState
or Central Government, Public Sector Corporatidns¢cal Bodies, Universities, Educational Instituton
recognized by the Government and similar State wasig Government Institutions within the State. A
Certificate to that effect from the Head of thetitngion or Department should be enclosed. (G.O6M6.dated
:10.07.1979)



B. OTHER CATEGORIES OF RESERVATION:

The allocation of percentage of seats as detaileldowb is as per G.0.M.S.No.184, Education (EC-2)
Department, dt. 20-8-1993, and G.0.M.S.No0.116 SW(§dt. 10-12-1999 as amended up-to-date:

(a) Scheduled Castes (SC):15%; Scheduled Tribes @9%; Listed Backward Classes (BC: 29%, A-7%, B-
10%, C-1%, D-7% and E-4%)

(b) NCC: 1%; Sports: 0.5%; Children of Armed Foréegsonnel (CAP): 2% of seats be filled by horiabnt
method of reservation.

(c) PH: 3% of seats be filled by following horizahimethod of reservation. In the absence of swgt&titl
candidates in the respective categories, thess wilhbe filled-in with other candidates of thensa category.

(d) 33.33% of the seats in each course shaleberved in favour of womencandidates in each category. This
rule of reservation shall not be applicable if wonoandidates selected on merit in each categony 88.33%

or more of the seats therein. In the absence gibédi women candidates in categories of SC, ST@Qups

A, B, C, D, E, CAP, NCC, PH and Sports, those sealisbe filled in with men candidates of the same
category. (G.0.M.S.no.184, dt. 20-8-1993);

(e) The number of seats reserved under variougaaés shall be calculated on the total seats @vailin the
respective units given below as per the existirigsrof the respective universities: If there is &m@gtion in
the calculation of seats under reservation forotericategories, it should be rounded off to theewanumber
without affecting the sanctioned strength.

i) All Science courses offered by campus colledab® University are taken as one unit.

i) All Science courses offered by all colleges enthe Government and Private managements aftiliae
AKNU are taken as one unit each.

iii) All Arts courses offered by campus collegeginé University are taken as one unit each.

iv) All Arts Courses offered by all colleges undée Government and Private managements affiliated t
AKNU are taken as one unit each.

v) M.Sc. Computer Science Courses offered in atélil college are taken as one unit.

(f) 1% supernumerary seats in each course areadl@iin AKNU campus to candidates belonging to AKNU
NSS at the discretion of competent authority. Télection of the candidates for the NSS categoriéisbe
made under the following three categories i.e BAC.

“A” Grade: The volunteer should fulfill the Tasks and Targeftéwo years service along with Special Camp
participation and represented the Nation in therhdtional Event in NSS activities OR recipientlodira
Gandhi National NSS Award OR participant in the Rajz Day Parade Camp in New Delhi.

“B” Grade: The volunteer should fulfill the Tasks and Targatwo years service along with Special Camp
participation and participated in the National gregion Camp. Pre-R.D. Camp, Inter-Collegiate Ca¥gth
Leadership Training Camp winners of the distriabjuersity Youth Festivals, recipients of Districtiiversity
level NSS Best Service Awards.

“C” Grade:The volunteer should fulfill the Tasks and Targets of two years service and participation in the
Special Camping Programme.

(g) 5% supernumerary seats in each course are available in Campus colleges to candidates belonging to Other
States. To consider a candidate under Other States category, the candidate should have studied in any state
other than A.P. and be a native of a place outside A.P.

(h) 15% supernumerary seats are available in Campus colleges to Foreign students in each course as per the
D.0.No.F.1-30/94 (CPP-11) of UGC subject to their eligibility. Such candidates need not appear for the
Entrance Test. Their applications will be considered under separate fee structure applicable to foreign
students.C. PROCEDURE FOR ADMISSION TO RESERVED SEATS:

(i) SC, ST and BC (A, B, C, D, E) seats will béefil as per the order of merit (Rank) in each catego

(i) In case of special reservation, Universitylvgibnstitute expert committees with competent auties and
they will fix the priority.

11. General Regulations during Study of the Course:

a) As per the UGC guidelines all Candidates aduhiitéo various courses of study are required toipud
minimum of 75% of class room attendance. Candidat#ssecuring a minimum of 75% attendance should
repeat the course. The name of a student who cantsty remains absent for a period of 10 days fittendate
of admission without valid reason and intimatiortie concerned Head of the Department shall be vecho
from the rolls.

b) Candidates admitted into full-time (day) courskeuld not undertake any assignment /employmesiuoly
of any other course simultaneously (except evemiipioma course where he/she has to get no objection
certificate) and any violation leads to cancellatxd admission.

c) Payment of residential scholarships in respéetigible students of all reserved categoriesosditional on
their putting a minimum attendance of 75% in théege in each quarter. If the candidate puts is lémn



75% of attendance for valid reasons, he/she skapaid scholarship in proportion to the attendafitmse
who are absent themselves without valid reasorswilbe paid any scholarship.

d) Examinations shall be conducted at the end ohe&demester. No supplementary examination will be
conducted.

e) RAGGING in any form by any student will make him/her lialitg expulsion/punishment as per A.P.
Ragging Act 26 of 1997 and subsequent Supreme ®@etudict.

f) Only limited Hostel Accommodationis available. Hostel admission is subject to thesun force from

time to time. Candidates under self-finance categagl be considered for hostel accommodation scibje
availability of seats only after accommodating stutd under regular category, with a different Hofge

structure.

COURSES OFFERED AND ELIGIBILITY CRITERIA FOR ADMISS

APPENDIX-I

ION

(All P.G. Courses are of two years duration unsgherwise specified)
Admissions shall be made based on rank obtained &KNUCET-2016

Test Code & Name

Course code & Name

Eligibility

101- Life Sciences

10101: M.Sc. Biochemistry

B.Sc./B.Sc. (Vocational)with Chemistry/Applied Chemistry
as one of the subjects.

10102: M.Sc. Biotechnology

B.Sc./B.Sc. (Vocational) with any two of the following
subjects: Biotechnology, Biochemistry, Botany, Zoology
Chemistry, Microbiology, Env. Sciences, Human
Genetics,Fisheries, Aquaculture and Mathematics,
B.Sc.(Vocational) with Food Science & Quality Control.

10103: M.Sc. Botany

B.Sc. with Botany and any other two science subjects
including vocational subjects.

10104: M.Sc. Zoology

B.Sc with.Zoology (as main wherever applicable) and any
other two science subjects/B.Sc. with Aqauaculture,
Fisheries and Industrial Fisheries.

10105: M.Sc. Microbiology

B.Sc./B.Sc. Vocational with a combination of any two of
the following subjects: Microbiology, Biochemistry,
Botany,Zoology, Chemistry, Human Genetics,
Environmental Sciences, Home Science, Dairy Sciences,
Fisheries, Appl.Nutrition, Nutrition & Dietetics,
Biotechnology, Medical Lab Technology, Public Health,
Nursing, Plant Protection, Agricultrue and Horticulture,
Forestry, B.Sc. Agriculture,B.Sc. Home Science.

10106: M.Sc Aquaculture

B.Sc. with Zoology (as main wherever applicable) and
any other two science subjects/ B.Sc. with Aquaculture,
Fisheries and Industrial Fisheries.

102- Physical Sciences

10201: M.Sc.Physics

B.Sc.with Physics (as main wherever applicable),
Mathematics and any other non-biological science subject.

103- Mathematical Scienceg

10301: M.Sc. Applied Mathematics

B.Sc. with Mathematics

10302: M.Sc. Mathematics

B.A/B.Sc.with Mathematics (as main wherever applicable)

10303: M.Sc. Computer Science

(i) Mathematics as a course of study at 10+2 level; and
(ii) Three year B.Sc. degree programme with Mathematics
and computer science / Three year B.C.A. degree
programme

104- Chemical Sciences

10401: M.Sc. Analytical Chemistry

10402: M.Sc Polymer Science

10403: M.Sc. Organic Chemistry

B.Sc./B.Sc. (Vocational) with Chemistry /Applied
Chemistry as one of the Subjects.

10404: M.Sc. Physical Chemistry

B.Sc. /B.Sc. (Vocational) with Chemistry / Applied
Chemistry and Mathematics & Physics as the other two
subjects.




105- Geology 10501: M.Sc. Geology(Petroleum B.Sc. with Geology
Exploration)
10502 : M.Sc. Applied Geology
201- Humanities & Social 20101: M.Com. B.Com. (Including vocational and restructured courses),
Sciences BB.M.
20102: M.A. Economics B.A. with Economics as one of the subjects.
20103 : M.A. History Any graduate degree recognised by AKNU .
20104: M.H.R.M.
20105: M.A. Political Science
20106: M.A.Public Administration
20107 : M.A. Psychology
20108 : M.A. Social Work
20109 : M.Ed. - . (2 years duration) | B.Ed., B.Ed (Special Education) degree of any University
recognized by NCTE/RCI with aggregate of 50% marks
(Subject to NCTE recognition
202- English 20201: M.A. English B.A.(special english)/B.A./B.Sc./B.Com./B.A.(OL)/ B.F.A./
B.A.L.(with Part-1 General English for a minimum of 200
marks or more).
203- Telugu 20301: M.A. Telugu B.A./B.Com./B.Sc./ with Telugu as a subject of study or

B.A.(OL) or Bhasha praveena with Part | Telugu of B.A.
or B.Com. Or Bhasha Praveena with P.O.L.




10.

11.

12.

13.

14.
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APPENDIX-II:
SYLLABI FOR ENTRANCE TESTS IN SCIENCE, ARTS & COMME RCE

Life Sciences (Test code: 1)
Max. Marks : 100

Cell Biology : Ultrastructure of prokaryotic and eukaryotic c&8tructure and function of cell organelles.
Cell

division - Mitosis and Meiosis. Chromosomes struetikaryotype

Genetics : Mendelian principles, Gene Interaction, Linkage &rdssing over, Sex determination, Sex
linkage, Mutations - Genic and chromosomal (Stmat@nd numerical); Chromosomal aberrations in
humans. Recombination in prokaryotes transformaticonjugation, transduction, sexduction. Extra
genomic inheritance.

Molecular Biology and Genetic Engineering :Structure of eukaryotic gene, DNA and RNA structure
DNA replication in pro and eukaryotes, Transcriptend translation in pro and eukaryotes, genetiteco
Regulation of gene expression in prokaryotes, kpies of recombinant DNA technology. DNA vectors,
Transgenesis. Applications of genetic engineering.

Biotechnology : Plant and animal cell culture, cloning, Fermenttyjses and process, Biopesticides,
biofertilizers, Bioremediation, Renewable and neanewable energy resources, Non-conventional.fuels
Biomolecules : Carbohydrates, proteins, amino acids, lipids, vitemand porphyrins. Enzymes -
classification and mode of action, enzyme assayyrae units, enzyme inhibition, enzyme kinetics,
Factors regulating enzyme action.

Immunology : Types of immunity, cells and organelles of immugstem, Antigen — antibody reaction.
Immunotechniques, Hypersensitivity, Vaccines.

Techniques : Microscopy - Light and Electron, Centrifugation, rématography, Eletrophoresis,
Calorimetric and Spectrophotometric techniquesttBig techniques, PCR, DNA finger printing.

Ecology, Environment and Evolution: Theories anidlences of organic evolution, Hardy — Weinberg
law. Components of an ecosystem, Ecological pyrajmBiogeochemical cycles, Ecological adaptations.
Climatic and edaphic and biotic factors. Ecologgatession - Hydrosere and xerosere, Natural ressur
Biodiversity, current environmental issues, Enviramtal pollution, Globla warming and climate change
Physiology : Structure and function of liver, kidney and headmposition of blood, blood types, blood
coagulation, Digestion and absorption, Endocringldduscle and Nervous system.

Metabolism : Metabolism of carbohydrates, lipids, proteins, awairids and nucleic acids. Biological
oxidation and bioenergetics.

Animal Science :Biology of invertebrates and chordates, Embryole§ychordates, Classification of
marine environment - Physical and chemical pararset®arine, estuarine, reservoir and riverine
fisheries, Cultivation of fin and shell fish. Culéupractices.

Plant Science :Classification of cryptogams and phanerogams. Gérararacteristics of taxonomic
groups at class and family level Water relationd amineral nutrition of plants, Plant growth regolat,
Ethnobotany and medicinal plants, Biology of plae¢d, Photosynthesis.

Microbiology : Microbes - Types, distribution and biology. Isatetiand cultivation of bacteria and virus.
Staining techniques. Bacterial growth curve, Micabliseases - food and water borne, insect borne,
contact diseases in humans. Microbial diseasedaintg- by bacteria, fungi and virus, Plant micrebe
interactions.

Nutrition : Biological value of proteins, protein malnutritiatisorders, Chemistry and physiological role
of vitamins and minerals in living systems.

Mathematical Sciences (Test code: 2)
Max. Marks : 100

LINEAR ALGEBRA AND VECTOR CALCULUS

1.

Linear Algebra : Vector spaces, General properties of vector spadector subspaces, Algebra of
subspaces, linear combination of vectors. Lineanspinear sum of two subspaces, Linear indeperaenc
and dependence of vectors, Basis of vector spawige Eimensional vector spaces, Dimension of gorec
space, Dimension of a subspace. Linear transfoomgtiinear operators, Range and null space oatine
transformation, Rank and nullity of linear transhations, Linear transformations as vectors, Prodfict
linear transformations, Invertible linear transfation. The adjoint or transpose of a linear tramsédion,
Sylvester’'s law of nullity, characteristic valuesdacharacteristic vectors , Cayley- Hamilton themre
Diagonalizable operators. Inner product spaceslidgan and unitary spaces, Norm or length of aorect
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Schwartz inequality, Orthogonality, Orthonormal ,sebmplete orthonormal set, Gram - Schmidt
orthogonalisation process.

Multiple integrals and Vector Calculus: Multiple integrals : Introduction, the conceptaplane, Curve,
line integral- Sufficient condition for the existanof the integral. The area of a subseRef Calculation

of double integrals, Jordan curve , Area, Changtheforder of integration, Double integral as aitlim
Change of variable in a double integration. Veclifierentiation. Ordinary derivatives of vecto&pace
curves, Continuity, Differentiability, Gradient,iN@rgence, Curl operators, Formulae involving these
operators. Vector integration, Theorems of Gausk $tokes, Green’s theorem in plane and applications
of these theorems.

ABSTRACT ALGEBRA & REAL ANALYSIS

3.

GROUPS : Binary operations- Definitions and properties, Greu-Definition and elementary properties,
Finite groups and group composition tables, Subgscand cyclic subgroups. Permutations—Functions
and permutations ,groups of permutations, cycles @ytlic notation, even and odd permutations, The
alternating groups. Cyclic groups - Elementary prtips ,The classification of cyclic groups , subups

of finite cyclic groups. Isomorphism - Definitiomé elementary properties, Cayley's theorem, Grafps
cosets, Applications, Normal subgroups - Factougso, Criteria for the existence of a coset gréuper
automorphisms and normal subgroups, factor grongssanple groups, Homomorphism- Definition and
elementary properties, The fundamental theorenoofdmorphisms, applications.

RINGS: Definition and basic properties, Fields, Integrahins, divisors of zero and Cancellation laws,
Integral domains, The characteristic of a ring, saron — commutative rings, Examples, Matrices aver
field, The real quaternions ,Homomorphism of Rin@efinition and elementary properties, Maximal and
Prime ideals, Prime fields.

REAL NUMBERS: The Completeness Properties of R, Applications & Supremum Property.
Sequences and Series - Sequences and their liimistheorems, Monotonic Sequences, Sub-sequences
and the Bolzano-Weirstrasheorem,The Cauchy’s CriteripRroperly divergent sequences, Introduction
to series, Absolute convergence, test for absotatevergence, test for non-absolute convergence.
Continuous Functions-continuous functions, comlamet of continuous functions, continuous functions
on intervals, Uniform continuity.

DIFFERENTIATION AND INTEGRATION: The derivative, The mean value theorems, L'Hospital
Rule, Taylor's Theorem. Riemann integration - Riemantegral , Riemann integrable functions,
Fundamental theorem.

DIFFERENTIAL EQUATIONS & SOLID GEOMETRY

7.

10.

Differential equations of first order and first degree : Linear differential equations; Differential
equations reducible to linear form; Exact diffeiahequations; Integrating factors; Change of Jalds;
Simultaneous differential equations; Orthogongettories.

Differential equations of the first order but not dof the first degree: Equations solvable for p; Equations
solvable for y; Equations solvable for x; Equatidhat do not contain x (or y); Equations of thestfir
degree in x and y - Clairaut’s equation.

Higher order linear differential equations : Solution of homogeneous linear differential equadiof
order n with constantcoefficients. Solution of then-homogeneous linear differential equations with
constant coefficients by means of polynomial opgsatMethod of undetermined coefficients; Method of
variation of parameters; Linear differential eqaat with non-constant coefficients; The Cauchy-Eule
equation.

System of linear differential equations: Solution of a system of linear equations with canst
coefficients; An equivalent triangular system. Degrate Case:(D) ps(D)-pz(D) ps(D) = 0.

SOLID GEOMETRY

11.

12.

13.

The Plane :Equation of plane in terms of its intercepts on &hés, Equations of the plane through the
given points, Length of the perpendicular from eegi point to a given plane, Bisectors of anglesvbeh
two planes, Combined equation of two planes, Othagprojection on a plane.

The Line: Equations of a line, Angle between a line and agldhe condition that a given line may lie in
a given plane, The condition that two given linge aoplanar, Number of arbitrary constants in the
equations of a straight line. Sets of conditionsciwtdetermine a line, The shortest distance betvween
lines. The length and equations of the line of wwsirdistance between two straight lines, Lengtthef
perpendicular from a given point to a given linggtsection of three planes, Triangular Prism.

The Sphere: Definition and equation of the sphere, Equationthaf sphere through four given points,
Plane sections of a sphere. Intersection of twegs#) Equation of a circle. Sphere through a gorete;
Intersection of a sphere and a line. Power of atp®angent plane. Plane of contact. Polar plank &f a
plane, Conjugate points, Conjugate planes; Andlentersection of two spheres. Conditions for two
spheres to be orthogonal; Radical plane. Coaxitkgy of spheres; Simplified from of the equationved
spheres.
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Cones, Cylinders and conicoidsDefinitions of a cone, vertex, guiding curve, gexters. Equation of the
cone with a given vertex and guiding curve. Enviglgrone of a sphere. Equations of cones with xerte
at origin are homogenous. Condition that the gdregaation of the second degree should represent a
cone. Condition that a cone may have three mutyedfpendicular generators Intersection of a ling @n
guadric cone. Tangent lines and tangent plane poiat. Condition that a plane may touch a cone.
Reciprocal cones. Intersection of two cones wittommon vertex. Right circular cone. Equation of the
right circular cone with a given vertex, axis amdn$vertical angle. Definition of a cylinder. Eqigat to

the cylinder whose generators intersect a giveniccamd are parallel to a given line, Envelopingirayéer

of a sphere. The right circular cylinder. Equatadrihe right circular cylinder with a given axiscaradius.

The general equation of the second degree andatieug surfaces represented by it; Shapes of some
surfaces. Nature of Ellipsoid. Nature of Hyperbdlof one sheet.

Physical Science¢Test code:3)

Max. Marks : 100

ELECTRICITY, MAGNETISM AND ELECTRONICS
Electrostatics : Gauss law and its applications-Uniformly chargeldesp, charged cylindrical conductor
and an infinite conducting sheet of charge. Deduactif Coulmb’s law from Gauss law Mechanical force
on a charged conductor Electric potential - Potérdue to a charged spherical conductor, elecigid f
strength from the electric dipole and an infiniteel of charge. Potential of a uniformly chargectaiar
disc.
Dielectrics : An atomic view of dielectrics, potential energyafipole in an electric field. Polarization
and charge density, Gauss's law for dielectric mediRelation between D,E, and P. Dielectric cortstan
susceptibility and relation between them. Boundaogditions at the dielectric surface. Electricd&lin
cavities of a dielectric-needle shaped cavity aisd shaped cavity.
Capacitance :Capacitance of concentric spheres and cylindrioatlenser, capacitance of parallel plate
condenser with and without dielectric. Electric gyyestored in a charged condenser — force between
plates of condenser, construction and working theted disc electrometer, measurement of dietectri
constant and potential difference.
Magnetostatics :Magnetic shell - potential due to magnetic shéibld due to magnetic shell - equivalent
of electric circuit and magnetic shell - Magnetiediction (B) and field (H) -permeability and
susceptibility - Hysteresis loop.
Moving charge in electric and magnetic field Hall effect, cyclotron, synchrocyclotron and syrathon
- force on a current carrying conductor placed magnetic field, force and torque on a current |dgipt
-Savart’s law and calculation of B due to longigihawire, a circular current loop and solenoid.
Electromagnetic induction : Faraday's law -Lenz’'s law - expression for indueadf - time varying
magnetic fields -Betatron -Ballistic galvanometertheory - damping correction - self and mutual
inductance, coefficient of coupling, calculation s#lf inductance of a long solenoid -toroid — emerg
stored in magnetic field - transformer - Constroctiworking, energy losses and efficiency.
Varying and alternating currents : Growth and decay of currents in LR, CR and LCRuitec- Critical
damping. Alternating current relation between aorr@and voltage in pure R,C and L-vector diagrams -
Power in ac circuits. LCR series and parallel resortircuit - Q-factor. AC & DC motors-single phase
three phase (basics only).
Maxwell's equations and electromagnetic wavesA review of basic laws of electricity and magnetism
displacement current - Maxwell's equations in diéfetial form - Maxwell's wave equation, plane
electromagnetic waves -Transverse nature of eleetgmetic waves, Poynting theorem, production of
electromagnetic waves (Hertz experiment).
Basic Electronics : Formation of electron energy bands in solids, diassion of solids in terms of
forbidden energy gap. Intrinsic and extrinsic semauctors, Fermi level, continuity equation - p-n
junction diode, Zener diode characteristics andafiplication as voltage regulator. Half wave aniil fu
wave, rectifiers and filters, ripple factor (quaative) — p n p and n p n transistors, current comepts in
transistors, CB.CE and CC configurations - trapsidiybrid parameters - determination of hybrid
parameters from transistor characteristics -tréamses an amplifier — concept of negative feed baot
positive feed back -Barkhausen criterion, RC codiglmplifier and phase shift oscillator (qualitajive
Digital Principles : Binary humber system, converting Binary to Decilauadl vice versa. Binary addition
and subtraction (1's and 2's complement methodskadecimal number system. Conversion from Binary
to Hexadecimal - vice versa and Decimal to Hexadatiwice versa. Logic gates: OR,AND,NOT gates,
truth tables, realization of these gates usingrdisccomponents. NAND, NOR as universal gates,
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Exclusive - OR gate,De Morgan's Laws - statemerd proof, Half and Full adders. Parallel adder
circuits.
MODERN PHYSICS
Atomic Spectra Introduction — Drawbacks of Bohr's atomic model en8nerfeld’s elliptical orbits —
elativistic correction (no derivation). Stern & Gerh experiment Vector atom model and quantum usmber
associated with it. L-S and j-j coupling schemgse®ral terms, selection rules, intensity rulese®m of
alkali atoms, doublet fine structure. Alkaline éagpectra, singlet and triplet fine structure. Zaem
Effect, Paschen-Back Effect and Stark Effect.
Molecular Spectroscopy:Types of molecular spectra, pure rotational ensrgied spectrum of diatomic
molecule, determination of internuclear distanciar&tional energies and spectrum of diatomic mdecu
Raman effect, Classical theory of Raman effect. deixpental arrangement for Raman effect and its
applications.
Quantum MechanicsIinadequacy of classical PhysicsDi{scussion onlyppectral radiation - Planck’s
law. Photoelectric effect - Einstien’s photoeleciguation. Compton’s effect (quantitative) expenital
verification. Stability of an atom - Bohr’s atontleeory. Limitations of old quantum theory.
Matter Waves:de Broglie’s hypothesis - wavelength of matter vavgroperties of matter waves. Phase
and group velocities. Davisson and Germer expetimBouble slit experiment. Standing de Brogile
waves of electron in Bohr orbits.
Uncertainity Principle: Heisenberg's uncertainty principle for position andmentum (x and px), Energy
and time (E and t). Gamma ray microscope. Diffattby a single slit. Position of electron in a Bohr
orbit. Particle in a box. Complementary principfeBohr.
Schrodinger Wave EquationSchrodinger time independent and time dependent veauations.Wave
function properties - Significance. Basic postudaté quantum mechanics. Operators, eigen functois
eigen values, expectation values. Application dfirBdinger wave equation to particle in one andehre
dimensional boxes, potential step and potentiaidrar
Nuclear PhysicsNuclear StructureBasic properties of nucleus - size, charge, maés, sixagnetic dipole
moment and electric quadrupole moment. Binding g@nef nucleus, deuteron binding energy, p-p and n-
p scattering (concepts), nuclear forces. Nucleatetso- liquid drop model, shell model.
Alpha and Beta DecaysRange of alpha particles, Geiger - Nuttal law, Gaiws theory of alpha decay.
Geiger - Nuttal law from Gammow’s theory. Beta gp@m - neutrino hypothesis, Fermi’s theory of p-
decay (qualitative).
Nuclear Reactions: Types of nuclear reactions, channels, nuclear iadtinematics. Compound
nucleus, direct reactions (concepti)clear Detectors- GM counter, proportional counter, scintillation
counter, Wilson cloud chamber and solid state detec
SOLID STATE PHYSICS
Crystal Structure: Crystalline nature of matter. Cystal lattice, UBell, Elements of symmetry.Crystal
systems, Bravais lattices. Miller indices. Simpigstal structures (S.C., BCC, CsCl, FCC, NaCl diath
and Zinc Blends)2.
X-ray Diffraction: Diffraction of X -rays by crystals, Bragg's law, parimental techniques - Laue’s
method and powder method.
Nanomaterials: Introduction, Nan particles, metal nanoclustersnisenductor nanoparticles, carbon
clusters, carbon nanotubes, quantum nanostructurasodot, nanowire and quantum well. Fabricatibn o
quantum nanostructures.
Bonding in Crystals: Types of bonding in crystals - characteristics ofstals with different
bindings.Lattice energy of ionic crystals - deteration of Medelung constant for NaCl crystal,
calculation of Born coefficient and repulsive expot Born — Haber cycle.
Magnetism: Magnetic properties of dia, para and ferromagnetiaterials. Langevin's theory of
paramagnetism. Weiss’ theory of ferromagnetism gepts of magnetic domains, antiferromagnetism and
ferrimagnetism ferrites and their applications.
Superconductivity: Basic experimental facts - zero resistance, efféchagnetic field, Meissner effect,
persistent current, Isotope effect Thermodynamaperties, specific heat, entropy. Type | and Type |
superconductors.Elements of BCS theory-Cooper .pApgplications. High temperature superconductors
(general information)
THERMODYNAMICS AND OPTICS
Kinetic theory of gases:Introduction - Deduction of Maxwell's law of dishtition of molecular speeds,
Experimental verification Toothed Wheel Experiméltansport Phenomena - Viscosity of gases -thermal
conductivity - diffusion of gases.
Thermodynamics: Introduction - Reversible and irreversible processeCarnot’'s engine and its
efficiency - Carnot’s theorem - Second lawtlrmodynamics, Kelvin's and Claussius statements
Thermodynamic scale of temperature - Entropysgay significance - Change in entropy in revessibl
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and irreversible processes - Entropy and disordeéntropy of universe - Temperature- Entropy (T-S)
diagram - Change of entropy of a perfect gas-chafgatropy when ice changes into steam.
Thermodynamic potentials and Maxwell's equations: Thermodynamic potentials — Derivation of
Maxwell’'s thermodynamic relations -Clausius-Clayp®s equation - Derivation for ratio of specificéte

- Derivation for difference of two specific heats perfect gas. Joule Kelvin effect — expressianJfuule
Kelvin coefficient for perfect and Vanderwaal’'s gas

Low temperature Physics: Introduction - Joule Kelvin effect - liquefactiorf gas using porous plug
experiment. Joule expansion - Distinction betwediatzatic and Joule Thomson expansion —Expression
for Joule Thomson cooling - Liguefaction of heliuikapitza’s method -Adiabatic demagnetization -
Production of low temperatures - Principle of rgdriation, vapour compression type. Working of
refrigerator and Air conditioning machines. Effea$ Chloro and Fluro Carbons on Ozone layer;
applications of substances at low-temperature.

Quantum theory of radiation: Black body-Ferry’'s black body - distribution of egg in the spectrum of
Black body -Wein’s displacement law, Wein's law,yRagh-Jean’s law - Quantum theory of radiation -
Planck's law - deduction of Wein's law, Rayleigtade law, from Planck’'s law —Measurement of
radiation - Types of pyrometers - Disappearingnfiéent optical pyrometer - experimental determination
Angstrom pyroheliometer - determination of solanstant, effective temperature of sun.

Statistical Mechanics:Introduction to statistical mechanics, conceptrfenbles, Phase space, Maxwell-
Boltzmann’s distribution law, Molecular energiesan ideal gas, Bose-Einstein Distribution law, Herm
Dirac Distribution law, comparison of three distrflon laws, Black Body Radiation, Rayleigh- Jean’s
formula, Planck’s radiation law, Weins Displacemestefan’s Boltzmann’s law from Plancks formula.
Application of Fermi-Dirac statistics to white digand Neutron stars.

The Matrix methods in paraxial optics: Introduction, the matrix method, effect of translat effect of
refraction, imaging by a spherical refracting scefalmaging by a co-axial optical system. Unit p&n
Nodal planes. A system of two thin lenses.

Aberrations: Introduction - Monochromatic aberrations, spheriabkrration, methods of minimizing
spherical aberration, coma, astigmatism and cureatd field, distortion. Chromatic aberration — the
achromatic doublet - Removal of chromatic aberratiba separated doublet.

Interference: Principle of superposition - coherence - temporahezence and spatial coherence -
conditions for Interference of lightinterference by division of wave front: Fresnel's biprism -
determination of wave length of light. Determinatiof thickness of a transparent material using iBipr-
change of phase on reflection - Lloyd’s mirror exxpent. Interference by division of amplitude:
Oblique incidence of a plane wave on a thin filmedo reflected and transmitted light (Cosine law) -
Colours of thin films - Non reflecting films - infierence by a plane parallel film illuminated byaint
source - Interference by a film with two non-paghlreflecting surfaces (Wedge shaped film) -
Determination of diameter of wire-Newton’s ringsreflected light with and without contact betweend
and glass plate, Newton’s rings in transmittedtlighaidinger Fringes) -Determination of wave length
monochromatic light - Michelson Interferometer pég of fringes - Determination of wavelength of
monochromatic light, Difference in wavelength ofigon 072 lines and thickness of a thin transparent
plate.

Diffraction: Introduction - Distinction between Fresnel and Mmifmffer diffraction Fraunhoffer
diffraction:-Diffraction due to single slit and ciflar aperture - Limit of resolution - Fraunhoffer
diffraction due to double slit - Fraunhoffer difétéon pattern with N slits (diffraction grating) Raving
Power of grating - Determination of wave lengthlight in normal and oblique incidence methods using
diffraction grating.Fresnel diffraction:-Fresnebslf period zones - area of the half period zormme
plate - Comparison of zone plate with convex lethase reversal zone plate - diffraction at a gtitai
edge - difference between interference and diffoact

Polarization : Polarized light : Methods of Polarization, Polatiaen by reflection, refraction, Double
refraction, selective absorption , scattering ghti- Brewsters law - Malus law — Nicol prism paar
and analyzer - Refraction of plane wave incidenhegative and positive crystals (Huygen’s explamgti

- Quarter wave plate, Half wave plate -Babinet'snpensator - Optical activity, analysis of light by
Laurent’s half shade polarimeter.

Laser, Fiber Optics and Holography : Lasers: Introduction - Spontaneous emission — Séited
emission - Population inversion . Laser principlginstein coefficients - Types of Lasers - He-Nsela-
Ruby laser - Applications of lasers.Fiber Optidatroduction - Optical fibers - Types of opticabédirs -
Step and graded index fibers - Rays and modes ioptinal fiber - Fiber material - Principles of éb
communication (qualitative treatment only) and adages of fiber communication. Holography: Basic
Principle of Holography - Gabor hologram and itsitations, Holography applications.
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MECHANICS AND WAVES AND OSCILLATIONS
Vector Analysis: Scalar and vector fields, gradient of a scalar dfiehnd its physical
significance.Divergence and curl of a vector fialil related problems. Vector integration, line faue
and volume integrals. Stokes, Gauss and Greengetinge simple applications.
Mechanics of Particles :Laws of motion, motion of variable mass system,iambf a rocket, multistage
rocket, conservation of energy and momentum. Gofissin two and three dimensions, concept of impact
parameter, scattering cross-section, Rutherfordesozg
Mechanics of rigid bodies :Definition of Rigid body, rotational kinematic rélans, equation of motion
for a rotating body, angular momentum and inertehsor. Eulers equation, precession of a top,
Gyroscope, precession of the equinoxes
Mechanics of continuous media Elastic constants of isotropic solids and theiatieh, Poisson’s ratio
and expression for Poisson’s ratio in terms of, k. rClassification of beams, types of bendingnptiad,
distributed load, shearing force and bending mopggh conventions, simple supported beam carrging
concentrated load at mid span, cantilever withrathlead
Central forces : Central forces - definition and examples, consérganature of central forces,
conservative force as a negative gradient of peabergy, equation of motion under a central éorc
gravitational potential and gravitational field, tiom under inverse square law, derivation of Kéepler
laws, Coriolis force and its expressions.
Special theory of relativity : Galilean relativity, absolute frames, Michelson-Mgr experiment,
Postulates of special theory of relativity. Loretremsformation, time dilation, length contractiaadition
of velocities, mass-energy relation. Concept of feactor formalism.
Fundamentals of vibrations : Simple harmonic oscillator, and solution of thefeliéntial equation-
Physical characteristics of SHM, torsion pendulummeasurements of rigidity modulus , compound
pendulum, measurement of ‘g’, combination of twaotmally perpendicular simple harmonic vibrations of
same frequency and different frequencies, Lissdjguses
Damped and forced oscillations Damped harmonic oscillator, solution of the diffetfal equation of
damped oscillator. Energy considerations, comparisgh undamped harmonic oscillator, logarithmic
decrement, relaxation time, quality factor, diffeial equation of forced oscillator and its soluatio
amplitude resonance, velocity resonance
Complex vibrations : Fourier theorem and evaluation of the Fourier doieffits, analysis of periodic
wave functions-square wave, triangular wave, sathtavave
Vibrations of bars :Longitudinal vibrations in bars- wave equation d@sdyeneral solution. Special cases
(i) bar fixed at both ends ii) bar fixed at the nmidint iii) bar free at both ends iv) bar fixedaie end.
Transverse vibrations in a bar- wave equation gésdeneral solution. Boundary conditions, clampee f
bar, free-free bar, bar supported at both endsinguiork.
Vibrating Strings : Transverse wave propagation along a stretchedgstganeral solution of wave
equation and its significance, modes of vibratidnswetched string clamped at both ends, overtones,
energy transport, transverse impedance
Ultrasonics : Ultrasonics, properties of ultrasonic waves, praiducof ultrasonics by piezoelectric and
magnetostriction methods, detection of ultrasondetermination of wavelength of ultrasonic waves.
Velocity of ultrasonics in liquids by Sear’'s methdgplications of ultrasonic waves.

Chemical Sciences (Test code: 4 )
Max. Marks: 100

INORGANIC CHEMISTRY
s-block elements:General characteristics of groups | & Il elemexdiagonal relationship between Li &
Mg, Be & Al
p-block elements:
General characteristics of elements of groups 4318, 16 and 17
Group — 13: Synthesis and structure of diborane tdgter boranes @i and BHs), boron-nitrogen
compounds (BNsHsand BN)
Group — 14: Preparation and applications of silamaksilicones, graphitic compounds.
Group — 15: Preparation and reactions of hydrazigdroxylamine, phosphazenes.
Group — 16: Classifications of oxides based ofigmical behaviour and (ii) Oxygen content.
Group — 17: Inter halogen compounds and pseud@éato
Organometallic Chemistry : Definition and classification of organometallic cpounds, nomenclature,
preparation, properties and applications of alk§l§, 2 and 13 group elements.
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Chemistry of d-block elements:Characteristics of d-block elements with speciénence to electronic
configuration, variable valence, magnetic propsertigatalytic properties and ability to form comm@ex
Stability of various oxidation states and e.m.fn@arative treatment of second and third transisieries
with their 3d analogues. Study of Ti, Cr and Quids in respect of electronic configuration ancctieiy
of different oxidation states.
Chemistry of f-lock elements: Chemistry of lanthanides — electronic structurejdation states,
lanthanide contraction, consequences of lanthacafgraction, magnetic properties, spectral properti
and separation of lanthanides by ion exchange alv@rg extraction methods. Chemistry of actinides —
electronic configuration, oxidation states, actinwbntraction, position of actinides in the periotiible,
comparison with lanthanides in terms of magnetapprties, spectral properties and complex formation
Theories of bonding in metals: Valence bond theory, Explanation of metallic projgsr and its
limitations, Free electron theory, thermal and &ileal conductivity of metals, limitations, Bandetbry,
formation of bands, explanation of conductors, semiuctors and insulators.
Metal carbonyls and related compounds- EAN rule, classification of metal carbonyls, stures and
shapes of metal carbonyls of V, Cr, Mn, Fe, CohdVetal nitrosyls and metallocenes (only ferrogen
Coordination Chemistry: IUPAC nomenclature, bonding theories — review ofriiée’'s theory and
Sidgwick’s concept of coordination, Valence bonddty, geometries of coordination numbers 4-
tetrahedral and square planar and 6-octahedraltsitichitations, crystal filed theory, splitting oforbitals
in octahedral, tetrahedral and square-planar comple- low spin and high spin complexes — factors
affecting crystal-field splitting energy, merits dcardemerits of crystal-field theory. Isomerism in
coordination compounds — structural isomerism aatkee isomerism, stereochemistry of complexes with
4 and 6 coordination numbers.
Spectral and Magnetic Properties of Metal ComplexesElectronic absorption spectrum of [T{B)s]s+
ion. Types of magnetic behavior, spin-only formutalculation of magnetic moments, experimental
determination of magnetic susceptibility — Gouy noet.
Reactivity of metal complexeslabile and inert complexes, ligand substitutionctes — &1 and &2,
substitution reactions of square planar complex€sans effect and applications of trans effect.
Stability of Metal Complexes: Thermodynamic stability and kinetic stability, fexg affecting the
stability of metal complexes, chelate effect, daieation of composition of complex by Job’s metfzodi
mole ratio method.
Hard and soft acids bases (HSAB):Classification, Pearson’s concept of hardness aofthess,
application of HSAB principles — Stability of compads / complexes, predicting the feasibility of a
reaction.
Bioinorganic Chemistry: Essential elements, biological significance of KaMg, Ca, Fe, Co, Ni, Cu,
Zn and chloride (CJ. Metalloporphyrins — hemoglobin, structure anddiion, Chlorophyll, structure and
role in photosynthesis.

ORGANIC CHEMISTRY
Structural theory in Organic Chemistry : Types of bond fission and organic reagents (Eletiiiz,
Nucleophilic, and free radical reagents includingutnal molecules like ¥, NHs & AICls ). Bond
polarization : Factors influencing the polarizatimincovalent bonds, electro negativity — inducteféect.
Application of inductive effect (a) Basicity of ands (b) Acidity of carboxylic acides (c) Stabilibf
carbonium ions. Resonance or Mesomeric effect,iegpmn to (a) acidity of phenol, and (b) aciditf o
carboxylic acids. Hyper conjugation and its apglmato stability of carbonium ions, Free radicalsd
alkenes, carbanions, carbenes and nitrenes. Type3rganic reactions : Addition — electrophilic,
nucleophilic and free radical. Substitution — dlephilic, nucleophilic and free radical. Eliminatio
Examples (mechanism not required).
Acyclic Hydrocarbons
Alkanes- IUPAC Nomenclature of Hydrocarbons. Methods @&paration: Hydrogenation of alkynes and
alkenes, Wurtz reaction, Kolbe’s electrolysis, Gerelouse reaction. Chemical reactivity — inert mafu
free radical substitution mechanism. Halogenatiam®ple- reactivity, selectivity and orientation.
Alkenes — Preparation of alkenes (a) by dehydration obfadts (b) by dehydrohalogenation of alkyl
halides (c) by dehalogenation of 1,2 dihalidesefomechanism), Saytzev's rule. Properties: Additdn
hydrogen — heat of hydrogenation and stability kdemes. Addition of halogen and its mechanism.
Addition of HX, Markonikov’s rule, addition of ¥, HOX, HSOQ: with mechanism and addition of HBr
in the presence of peroxide (anti — Markonikov'dlitidn ). Oxidation — hydroxylation by KMnQ OsO,
peracids (via epoxidation ) hydroboration, DieneSypes of dienes, reactions of conjugated dines2— 1
and 1,4 addition of HBr to 1,3 — butadiene and 'BielAlder reaction.
Alkynes — Preparation by dehydrohalogenation of dihalidkhalogenation of tetrahalides, Properties;
Acidity of acetylenic hydrogen (formation of Metatedtylides). Preperation of higher acetylenesaMet
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ammonia reductions Physical properties. Chemicattiety — electrophilic addition of X HX, H0

(Tautomerism), Oxidation with KMnOsQ, reduction and Polymerisation reaction of acetylen

Alicyclic hydrocarbons (Cycloalkanes) Nomenclature, Preparation by Freunds methodstingea

dicarboxylic metal salts. Properties — reactivity ayclopropane and cyclobutane by comparing with

alkanes, Stability of cycloalkanes — Baeyer’s sttheory, Sachse and Mohr predictions and Pitztrasn
theory. Conformational structures of cyclobutanglapentane, cyclohexane.

Benzene and its reactivity :Concept of resonance, resonance energy. Heat abdgation, heat of

combustion of Benezene, mention of C-C bond lengthd orbital picture of Benzene. Concept of

aromaticity — aromaticity (definition), Huckel’s leu— application to Benzenoid (Benzene, Napthalene)
and Non — Benzenoid compounds (cyclopropenyl catigulopentadienyl anion and tropylium cation)

Reactions — General mechanism of electrophilic tiuli®n, mechanism of nitration. Friedel Craft's

alkylation and acylation. Orientation of aromatibstitution — Definition of ortho, para and meteediing

groups. Ring activating and deactivating group$witamples (Electronic interpretation of variousugrs
like NOzand Phenolic). Orientation of (i). Amino, methoxydamethyl groups (ii). Carboxy, nitro, nitrile,
carbonyl and Sulfonic acid groups. (iii). HalogéExplanation by taking minimum of one example from
each type).

Polynuclear Hydrocarbons - Structure of naphthalene and anthracene (Moledtaital diagram and

resonance energy) Any two methods of preparatiomagfhthalene and reactivity. Reactivity towards

electrophilic substitution. Nitration and sulformtias examples.

Halogen compounds. Nomenclature and classification of alkyl (intdrpary, secondary, tertiary), aryl,

aralkyl, allyl, vinyl, benzyl halides. Chemical Rxiaity, formation of RMgX Nucleophilic aliphatic

substitution reaction- classification intovland &2. Energy profile diagram ofn$and S2reactions.

Stereochemistry of 2 (Walden Inversion) & (Racemisation). Explanation of both by taking the

example of optically active alkyl halide — 2bromtdme. Ease of hydrolysis — comparision of alkyl,

benzyl, alkyl, vinyl and aryl halides.

Hydroxy compounds : Nomenclature and classification of hydroxy compainéiicohols: Preparation

with hydroboration reaction, Grignard synthesisalafohols. Phenols: Preparation i) from diazoniuity sa

ii) from aryl sulphonates, iii) from cumene. Phydiproperties- Hydrogen bonding (intermolecular and

intramolecular). Effect of hydrogen bonding on bajl point and solubilitiy in water. Chemical propies:

a) acidic nature of phenols.

b) formation of alkoxides/phenoxides and their reactigth RX.

c) replacement of OH by X using RCPCE, PBi, SOChand wit HX/ZnCkb.

d) esterification by acids ( mechanism).

e) dehydration of alcohols.

n oxidation of alcohols by CrQKMnOa.

g) special reaction of phenols: Bromination, Kolb-Saffinreaction, Riemer-Tiemann reaction, Fries
rearrangement, azocoupling. Identification of atdehby oxidation with KMn@, ceric ammonium
nitrate, lucas reagent and phenols by reaction WA#CE Polyhydroxy compounds: Pinacol-
Pinacolone rearrangement.

Carbonyl compounds : Nomenclature of aliphatic and aromatic carbonyl poonds, structure of the

carbonyl group. Synthesis of aldehydes from acldrates, synthesis of aldehydes and ketones usiByg 1

dithianes, synthesis of ketones from nitriles arainf carboxylic acids. Physical properties: absewice

hydrogen bonding, keto-enol tautomerism, reactivify carbonyl group in aldehydes and ketones.

Nucleophilic addition reaction with a) NaH§) HCN, c¢) RMgX, d) NHOH, e)PhNHNH, f) 2,4

DNPH, g) Alcohols-formation of hemiacetal and atettalogenation using P&With mechanism. Base

catalysed reactions: a) Aldol, b) Cannizzaro reactic) Perkin reaction, d) Benzoin condensation, e)

Haloform reaction, f) Knoevenagel reaction. Oxidatof aldehydes- Baeyer-Villiger oxidation of ketsn

Reduction: Clemmensen reduction, Wolf-Kishner reidug MPV reduction, reduction with LiAlHand

NaBH:. Analysis of aldehydes and ketones with a) 2,4-088E, b) Tollen’s test, c) Fehling text, d) Schiff

test, e) Haloform test (with equation).

Carboxylic acids and derivatives : Nomenclature, classification and structure of caytio acids.

Methods of preparation by a) hydrolysis of nitrjlasnides and esters. b) carbonation of Grignargena.

Special methods of preparation of aromatic acidsapyoxidation of side chain. b) hydrolysis by

benzotrichlorides. c¢) Kolbe reaction. Physical gmiges: Hydrogen bonding, dimeric association, iégid

strength of acids with examples of trimethyl aceigd and trichloroacetic acid. Relative differenaethe
acidities of aromatic and aliphatic acids. Chemigadperties: Reactions involving H, OH and COOH
groups- salt formation, anhydride formation, admocide formation, amide formation and esterifioati

(mechanism). Degradation of carboxylic acids by siiecker reaction, decarboxylation by Schimdt

reaction, Arndt-Eistert synthesis, halogenation Hgll-Volhard- Zelinsky reaction. Derivatives of
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carboxylic acids: Reaction of acid chlorides, aaithydrides, acid amides, esters (mechanism of the
hydrolysis of esters by acids and bases).
Active methylene compounds :Acetoacetic esters: preparation by Claisen condiemsaketo-enol
tautomerism. Acid hydrolysis and ketonic hydrolysRreparation of a) monocarboxylic acids. b)
dicarboxylic acids. Reaction with urea Malonic espgeparation from acetic acid. Synthetic applorad:
Preparation of

i. monocarboxylic acids (propionic acid and n-butyraid).

ii. dicarboxylic acids (succinic acid and adipic acid).

iii. 4,R-unsaturated carboxylic acids (crotonic aciéad®ion with urea.
Exercises in interconversion
Nitrogen compounds
Nitro hydrocarbons: Nomenclature and classificationitro hydrocarbons — structure. Tautomerism of
nitroalkanes leading to aci and keto form. Prepamadf Nitroalkanes. Reactivity — halogenation,atiéan
with HONO (Nitrous acid), Nef reaction and Mannigaction leading to Michael addition and reduction.
Amines (Aliphatic and Aromatic): Nomenclature, Gléisation into 1°, 2°, 3Amines and Quarternary
ammonium compounds. Preparative methods -1. Ammysisobf alkyl halides 2. Gabriel synthesis 3.
Hoffman’s bromamide reaction (mechanism). 4. Radacbf Amides and Schmidt reaction. Physical
properties and basic character — Comparative sagogth of Ammonia, methyl amine, dimethyl amine,
trimethyl amine and aniline — comparative basierggth of aniline, Nmethylaniline and N,N-dimethyl
aniline (in agueous and non-aqueous medium), stéfiécts and substituent effects. Use of amines et
phase transfer catalysts. Chemical properties: l&yl@ion b) Acylation c) Carbylamine reaction d)
Hinsberg separation e) Reaction with Nitrous acfd1® 2°, 3° (Aliphatic and aromatic amines).
Electrophilic substitutions of Aromatic amines —oBrination and Nitration. oxidation of aryl and 3°
Amines. Diazotization Cyanides and isocyanides: Moctature (aliphatic and aromatic) structure.
Preparation of cyanides from a) Alkyl halides bpnfr amides c) from aldoximes. Preparation of
isocyanides from Alkyl halides and Amines. Propertof cyanides and isocyanides, a) hydrolysis b)
addition of Grignard reagent iii) reduction iv) dation.
Heterocyclic Compounds
Introduction and definition: Simple 5 membered ringmpounds with one hetero atom Ex. Furan.
Thiophene and pyrrole. Importance of ring systenpresence in important natural products like
hemoglobin and chlorophyll. Numbering the ring syss as per Greek letter and Numbers. Aromatic
character — 6- electron system (four-electrons ftawm double bonds and a pair of non-bonded elestron
from the hetero atom). Tendency to undergo sulistitureactions. Resonance structures: Indicating
electron surplus carbons and electron deficienerbeaitom. Explanation of feebly acidic character of
pyrrole, electrophillic substitution at 2 or 5 pamh, Halogenation, Nitration and Sulphonation unchéd
conditions. Reactivity of furan as 1,3-diene, Didlfder reactions (one example). Sulphonation of
thiophene purification of Benzene obtained fromldaa). Preparation of furan, Pyrrole and thiophene
from 1,4,- dicarbonyl compounds only, Paul-Knorrnthesis, structure of pyridine, Basicity —
Aromaticity- Comparison with pyrrole — one methddpoeparation and properties — Reactivity towards
Nucleophilic substitution reaction — chichibabimacgon.
Carbohydrates : Monosaccharides: All discussion to be confined+p glucose as an example of aldo
hexoses and (-) fructose as example of ketohexd3esmical properties and structureal elucidation:
Evidences for straight chain pentahydroxy aldehwtieicture (Acetylation, reduction to n-hexane,
cyanohydrin formation, reduction of Tollen’s andhkeg’s reagents and oxidation to gluconic and
saccharic acid). Number of optically active isompaossible for the structure, configuration of glseo
based on D-glyceraldehyde as primary standard (pofdor configuration is required). Evidence for
cyclic structure of glucose (some negative aldebytdsts and mutarotation). Cyclic structure of ghec
Decomposition of cyclic structure (Pyranose strigstanomeric Carbon and anomers). Proof for thg rin
size (methylation, hydrolysis and oxidation reautijp Different ways of writing pyranose structure
(Haworth formula and chair conformationa formul8jructure of fructose: Evidence of 2 — ketohexose
structure (formation of penta acetate, formatiomyEnohydrin its hydrolysis and reduction by Higive
2-Carboxy-n-hexane). Same osazone formation fraroogle and fructose, Hydrogen bonding in osazones,
cyclic structure for fructose (Furanose structured aHaworth formula). Interconversion of
Monosaccharides: Aldopentose to aldo hexose — gghiAose to D-Glucose, DMannose (Kiliani - Fischer
method). Epimers, Epimerisation — Lobry de bruym vgakenstein rearrangement. Aldohexose to
Aldopentose eg: D-glucose to D-arabinose by Ralé§radation. Aldohexose (+) (glucose) to ketohexose
(-) (Fructose) and Ketohexose (fructose) to aldokeXGlucose)
Amino acids and proteins :Introduction: Definition of Amino acids, classifittan of Amino acids into
alpha, beta, and gama amino acids. Natural andnt@semino acids — definition and examples,
classification of alpha amino acids into acidicsibaand neutral amino acids with examples. Methufds
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synthesis: General methods of synthesis of alphmamacids (specific examples — Glycine, Alanine,
valine and leucene) by following methods: a) froatolgenated carboxylic acid b) Malonic ester syrithes
c) strecker's synthesis. Physical properties: @ptigctivity of naturally occurring amino acids: L-
configuration, irrespective of sign rotation, Zwition structure — salt like character - solubilityelting
points, amphoteric character , definition of isotlie point. Chemical properties: General reactidos to
amino and carboxyl groups — lactams from gammadetich amino acids by heating peptide bond (amide
linkage). Structure and nomenclature of peptidespmnteins.
Mass Spectrometry Basic principles — Molecular ion / parent ioradment ions / daughter ions. Theory
— formation of parent ions. Representation of nsgectrum. Identification of parent ion, (M+1), (&)
base peaks (relative abundance 100%) Determinatiormolecular formula — Mass spectra of
ethylbenzene, acetophenone, n-butyl amine andopopal.

PHYSICAL CHEMISTRY
Gaseous state :Compression factors, deviation of real gases frdemli behavior. Van der Waal's
equation of state. P-V Isotherms of real gasesréwmd isotherms of carbon dioxide, continuity cétst
Critical phenomena. The van der Waal's equation #ad critical state. Relationship between critical
constants and van der Waal's constants. The lasowwEsponding states and reduced equation of states
Joule Thomson effect. Liquefaction of gases: i)deiis method and ii) Claude’s method.
Liquid state : Intermolecular forces, structure of liquids (quetite description). Structural differences
between solids, liquids and gases. Liquid crysthls,mesomorphic state. Classification of liquigistals
into Smectic and Nematic. Differences between tiqoiystal and solid/liquid. Application of liquid
crystals as LCD devices.
Solid state : Symmetry in crystals. Law of constancy of interfdcangles. The law of rationality of
indices. The law of symmetry. Definition of lattipeint, space lattice, unit cell. Bravis latticeslarystal
systems. X-ray diffraction and crystal structurea@®y’s law. Determination of crystal structure nagg's
method and the powder method. Indexing of planessaructure of NaCl and KCI crystals. Defects in
crystals. Stoichiometric and non-stoichiometriceid¢$. Band theory of semoconductors. Extrinsic and
intrinsic semiconductors, n- and p-type semiconohscand their applications in photo electrochemical
cells.
Solutions : Liquid-liquid - ideal solutions, Raoult’s law. Idéadilute solutions, Henry's law. Non-ideal
solutions. Vapour pressure — composition and vapoessure-temperature curves. Azeotropes-H&Db,H
ethanol-water systems and fractional distillatiBartially miscible liquids-phenol-water, trimethgiane-
water, nicotine-water systems. Effect of impurity @onsulate temperature. Immiscible liquids andrste
distillation. Nernst distribution law. Calculatiarf the partition coefficient. Applications of digiution
law.
Colloids and surface chemistry : Definition of colloids. Solids in liquids(sols), gparation,
purification,properties -kinetic,optical,electricabtability of colloids, Hardy-Schulze law, protieet
colloid. Liquids in liquids (emulsions) preparatjgoroperties, uses. Liquids in solids (gels) prapan,
uses. Adsorption: Physical adsoption, chemisorptiéneundlich, Langmuir adsorption isotherms.
Applications of adsorption
Phase rule :Concept of phase, components, degree of freedomivdlien of Gibbs phase rule. Phase
equilibrium of one component — water system. Pheagélibrium of two-component system, solidliquid
equilibrium. Simple eutectic diagram of Pb-Ag systalesilverisation of lead. Solid solutionscompound
with congruent melting point- (Mg-Zn) system, compd with incongruent melting point — NaCl- water
system. Freezing mixtures.
Dilute solutions : Colligative properties. Raoult’s law, relative lawey of vapour pressure, its relation to
molecular weight of non-volatile solute. Elevatiof boiling point and depression of freezing point.
Derivation of relation between molecular weight @belvation in boiling point and depression in fiegz
point. Experimental methods of determination. Osmjogsmotic pressure, experimental determination.
Theory of dilute solutions. Determination of mole&auweight of non-volatile solute from osmotic
pressure. Abnormal Colligative properties. Van'tfHactor, degree of dissociation and association.
Electrochemistry : Specific conductance, equivalent conductance, meamnt of equivalent
conductance. Variation of equivalent conductancth wlilution. Migration of ions, Kohlrausch's law.
Arrhenius theory of electrolyte dissociation angl litmitations. Ostwald’s dilution law. Debye-Huckel
Onsagar’s equation for strong electrolytes (eleamntreatment only). Definition of transport number
determination by Hittorf's method. Application ofomductivity measurements-determination of
dissociation constant @K of an acid, determination of solubility product sparingly soluble salt,
conductometric titrations. Types of reversible gletdes- the gas electrode, metal-metal ion,
metalinsoluble salt and redox electrodes. Electredetions, Nernst equation, single electrode piaten
standard Hydrogen electrode, reference electrodemdard electrode potential, sign convention,
electrochemical series and its significance. Reblerand irreversible cells, conventional repreaton of
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electrochemical cells. EMF of a cell and its meaments. Computation of cell EMF. Applications of
EMF measurements, Calculation of thermodynamic fitiesn of cell reactions (DG, DH and K).
Determination of pH using quinhydrone electrodduBitity product of AgCI. Potentiometric titrations

9. Chemical kinetics : Rate of reaction, factors influencing the rate ofaction-concentration, temperature,
pressure, solvent, light, catalyst. Experimentathods to determine the rate of reaction. Definitafn
order and molecularity. Derivation of rate conssafur first, second, third and zero order reactiand
examples. Derivation for time half change. Methddsdetermine the order of reactions. Kinetics of
complex reactions (first order only): opposing teats, parallel reactions, consecutive reactiortscrain
reactions. Effect of temperature on rate of reactidrrhenius equation, concept of activation energy
Theories of reaction rates- collision theory-detitva of rate constant for bimolecular reaction. The
transition state theory (elementary treatment).

10. Photochemistry : Difference between thermal and photochemical pseeslLaws of photochemistry-
Grothus-Draper’s law and Stark-Einstein’s law obpithemical equivalence. Quantum yield. Ferrioxalat
actinometry. Photochemical hydrogen- chlorine, bgeén-bromine reaction. Jablonski diagram depicting
various processes occurring in the excited statalitqtive description of fluorescence, phosphceese,
non-radiative processes (internal conversion, system crossing). Photosensitized reactions- energy
transfer processes (simple example)

11. Thermodynamics : The first law of thermodynamics-statement, defamitiof internal energy and
enthalpy. Heat capacities and their relationshiplels law-Joule-Thomson coefficient. Calculatidng
g, dU and dH for the expansion of perfect gas unsiethermal and adiabatic conditions for reversible
processes. State function. Temperature dependdrex@t@lpy of formation-Kirchoff's equation. Second
law of thermodynamics. Different Statements of lthe. Carnot cycle and its efficiency. Carnot theore
Thermodynamic scale of temperature. Concept obpgirentropy as a state function, entropy changes i
cyclic, reversible, and irreversible processes @wversible phase change. Calculation of entropygbsa
with changes in V & T and P&T. Entropy of mixingeirt perfect gases. Entropy changes in spontaneous
and equilibrium processes. The Gibbs (G) and HIlmzh¢A) energies. A & G as criteria for
thermodynamic equilibrium and spontaneity-advantager entropy change. Gibbs equations and the
Maxwell relations. Variation of G with P, V and T.

CHEMISTRY AND INDUSTRY

Physicochemical methods of analysis:

1. Separation techniques
a) Solvent extraction: Principle and process, Batdnagxion, continuous extraction and counter current

extraction. Application — Determination of Ironljll

b) Chromatography: Classification of chromatographythods, principles of differential migration
adsorption phenomenon, Nature of adsorbents, sobystems, Rf values, factors effecting Rf values.

i. Paper Chromatography: Principles, Rf values, experimental proceduresiceh of paper and
solvent systems, developments of chromatogram -endgtg, descending and radial. Two
dimensional chromatography, applications.

ii. Thin layer Chromatography (TLC): Advantages. Principles, factors effecting Rf value
Experimental procedures. Adsorbents and solvenepapation of plates. Development of the
chromatogram. Detection of the spots. Applications.

iii. Column Chromatography: Principles, experimental procedures, Stationarg arobile Phases,
Separation technique. Applications

iv. High Performance Liquid Chromatography (HPLC): Principles and Applications.

v. GasLiquid Chromatography (GLC): Principles and Applications

2. Spectrophotometry : General features of absorption — spectroscopy, -Baetert's law and its
limitations, transmittance, Absorbance, and molabsoaptivity. Single and double beam
spectrophotometers. Application of Beer-Lambert famquantitative analysis of
a) Chromium in KCr.07
b) Manganese in manganous sulphate Iron (lll) witbdpanate.

c) Molecular spectroscopy

i. Electronic spectroscopy: Interaction of electromagnetic radiation with malles and types of
molecular spectra. Potential energy curves for bandind antibonding molecular orbitals.
Energy levels of molecules (6,0, n) . Selectioresufor electronic spectra. Types of electronic
transitions in molecules effect of conjugation. Gept of chromophore.

ii. Infra red spectroscopy : Energy levels of simple harmonic oscillator, molacuvibration
spectrum, selection rules. Determination of foroastant. Qualitative relation of force constant
to bond energies. Anharmonic motion of real molesw@nd energy levels. Modes of vibrations in
polyatomic molecules. Characteristic absorptiondsamf various functional groups. Finger print
nature of infrared spectrum.
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iii. Raman spectroscopy : Concept of polarizavility, selection rules, puretatmnal and pure
vibrational Raman spectra of diatomic moleculekecimn rules.

iv. Proton magnetic resonance spectroscopy (1H-NMR): Principles of nuclear magnetic resonance,
equivalent and non-equivalent protons, positionsighals. Chemical shift, NMR splitting of
signals — spin-spin coupling, coupling constantgplications of NMR with suitable examples —
ethyl bromide, ethanol, acetaldehyde, 1,1,2-tribvorathane, ethyl acetate, toluene and
acetophenone.

v. Spectral interpretation: Interpretation of IR, UV-Visible;H-NMR and mass spectral data of the
following compounds 1. Phenyl acetylene 2. Acetopime 3.Cinnamic Acid 4. Paranitro aniline.

Drugs, formulations, pesticides and green chemistry

1. Drugs
a) Introduction: Drug, disease (definition), Histodicavolution, Sources — Plant, Animal synthetic,

Biotechnology and human gene therapy

b) Terminology: Pharmacy, Pharmacology, Pharmacoph&iearmacodynamics, Pharmacokinetics

(ADME, Receptors — brief treatment) Metabolites &mdi metabolites.

¢) Nomenclature: Chemical name, Generic name and traaees with examples
d) Classification: Classification based on structwaed therapeutic activity with one example each.
e) Synthesis: Synthesis and therapeutic activity oé tlollowing drugs., L-Dopa, Chloroquin,

Omeprazole, Albuterol and ciprofloxacin.

f)  Drug Development: Pencillin, Separation and isolatstructures of different pencillins
g) HIV-AIDS: Immunity — CD-4 cells, CD-8 cells Retrauis, replication in human body. Investigation
available, prevention of AIDS. Drugs available -amwles with structures: PIS: Indinavir (Crixivan),

Nelfinavir (Viracept), NNRTIS: Efavirenz (SusrtivaNevirapine (Viramune) NRTIs: Abacavir

(Ziagen), Lamivudine (Epivir, 3TC) Zidovudine (Ratir, AZT, ZDV)

h) Monographs of drugs: Eg Paracetamol, Sulpha mettudedTablets)

2. Formulations
a) Need of conversion of drugs into medicine. Addisiand their role (brief account only)

b) Different types of formulations

3. Pesticides
a) Introduction to pesticides — types — Insecticidésngicides, Herbicides, Weedicides, Rodenticides

plant growth regulators, Pheremones and Hormonasf Biscussion with examples, Structure and

uses.
b) Synthesis and presnt status of the following. DBHC, Malathion, Parathion, Endrin, Baygon, 2,4-

D and Endo-sulphon

4. Green Chemistry
a) Introduction: Definition of green Chemistry, need of green chémpjsbasic principles of green

chemistry

b) Green synthesis:EEvalution of the type of the reaction i) Rearrangats (100% atom economic), ii)

Addition reaction (100% atom economic), Pericyctiactions (no by-product). Selection of solvent:

i. Agueous phase reactions ii) Reactions in ionicidiguii) Solid supported synthesis iv) Solvent-
free reactions (solid phase reactions)

ii. Green catalysts: (i) Phase transfer catalysts (Ril)Biocatalysts

Microwave and Ultrasound assisted green synthesis:

Aldol condensation

2. Cannizzaro reaction

3. Diels-Alder reactions

4. Strecker synthesis

5. Williamson synthesis

6. Dieckmann condensation

Macromolecules, materials Science and catalysis

1. Macromolecules :Classification of polymers, chemistry of polymetina, chain polymerization, step
polymerization, coordination polymerization — taii. Molecular weight of polymers-number average
and weight average molecular weight, degree of rpehjzation, determination of molecular weight of
polymers by viscometry, Osmometry and light scattemethods. Kinetics of free radical polymerizatio
derivation of rate law. Preparation and industripplication of polyethylene, PVC, Teflon,
polyacrylonitrile, terelene and Nylon66. Introdactito biodegradability.

2. Materials science : Superconductivity, characteristics of supercondgctdleissner effect, types of
superconductors and applications. Nanomaterialsthsyic techniques, bottom-up-sol-gel method, top-
down- electro deposition method. Properties andiegifpns of nano-materials. Compositesdefinition,
general characteristics, particle reinforce andrfileinforce composites and their applications.
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Catalysis Homogeneous and heterogeneous catalysis, compamsgth examples. Kinetics of specific

acid catalyzed reactions, inversion of cane suBametics of specific base catalyzed reactions, base

catalyzed conversion of acetone to diacetone alcd¥wd and base catalyzed reactions- hydrolysis of
esters, mutarotation of glucose. Catalytic actidtysurfaces. Mechanisms of heterogeneous catalysis

Langmuir-Hinshelwood mechanism. Enzyme catalysiass§ification, characteristics of enzyme catalysis.

Kinetics of enzyme catalyzed reactions-Michaelisnkda law, significance of Michaelis constantmjK

and maximum velocity (Mx). Factors affecting enzyme catalysis- effect ofigerature, pH, concentration

and inhibitor. Catalytic efficiency. Mechanism ofigation of ethanol by alcohol dehydrogenase.
GENERAL CHEMISTRY

Atomic Structure and elementary quantum mechanics Blackbody radiation, Planck’s radiation law,

photoelectric effect, Compton effect, de Broglid'gpothesis, Heisenberg’'s uncertainty principle.

Postulates of quantum mechanics. Schrodinger wawation and a particle in a box, energy levels,avav

functions and probability densities. Schrodingergvaquation for H-atom. Separation of variablegi&la

and angular functions, hydrogen like wave functjapsntum numbers and their importance.

Chemical Bonding :Valence bond theory, hybridization, VB theory aplaga to CIF3, BrF5, Ni(CO)4,

XeF2. Dipole moment — orientation of dipoles inedectric field, dipole moment, induced dipole moien

dipole moment and structure of molecules. Molecwldital theory — LCAO method, construction of

M.O. diagrams for homo-nuclear and hetero-nucléatothic molecules (N2, 02, HCI, CO and NO).

Comparision of VB and MO theories.

Stereochemistry of carbon compounds Molecular representations- Wedge, Fischer, NewnmanSaw-

Horse formulae. Stereoisomerism, Stereoisomers: ntemaers, diastereomers- definition and

examples.Conformational and configurational isosmaridefinition. Conformational isomerism of ethane

and n-butane. Enantiomers: Optical activity- waature of light, plane polarised light, interactiaith
molecules, optical rotation and specific rotati@hiral molecules- definition and criteria- abserafe
plane, center, and Sn axis of symmetry- asymmatrit disymmetric molecules. Examples of asymmetric
molecules (Glyceraldehyde, Lactic acid, Alanine)d adisymmetric molecules (trans -1,2-dichloro
cyclopropane). Chiral centers: definition- molesubgth similar chiral carbon (Tartaric acid), défion of
mesomers- molecules with dissimilar chiral carb{®8-dibromopentane). Number of enantiomers and
mesomers- calculation. D,L and R,S configuration deymmetric and disymmetric molecules. Cahn-

Ingold-Prelog rules. Racemic mixture- racemisatoid resolution techniques. Diastereomers: defimitio

geometrical isomerism with reference to alkenes-tcans and E,Z- configuration.

General Principles of Inorganic qualitative analyss : Solubility product, common ion effect,

characteristic reactions of anions, eliminationimkrfering anions, separation of cations into gu

group reagents, testing of cations.

Molecular symmetry : Concept of symmetry in chemistry-symmetry operajosymmetry elements.

Rotational axis of symmetry and types of rotatioazks. Planes of symmetry and types of planes.

Improper rotational axis of symmetry. Inversion ttenldentity element. The symmetry operations of a

molecule form a group. Flow chart for the identifion of molecular point group.

Theory of quantitative analysis

a) Principles of volumetric analysis. Theories of abase, redox, complexometric, iodometric and
precipitation titrations, choice of indicators these titrations.

b) Principles of gravimetric analysis: precipitationpagulation, peptization, coprecipitation, post
precipitation, digestion, filtration and washing mfecipitate, drying and ignition, precipitatiorofn
homogenous solutions, requirements of gravimetaysis.

Evaluation of analytical data. : Theory of errors, idea of significant figures atglimportance, accuracy

— methods of expressing accuracy, error analysik ramimization of errors, precision — methods of

expressing precision, standard deviation and cenfid limit.

Introductory treatment to:

a) Pericyclic Reactions Concerted reactions, Molecuothitals, Symmetry properties HOMO, LUMO,
Thermal and photochemical pericyclic reactions. é/mpf pericyclic reactions — electrocyclic,
cycloaddition and sigmatropic reactions — one exarapch.

b) Synthetic strategies Terminology — Disconnectioix)(dSymbol ( ), synthon, synthetic equivalent
(SE), Functional group interconversion (FGI), Line€onvergent and Combinatorial syntheses,
Target molecule (TM). Retrosynthesis of the follogrimolecules; 1) acetophenone 2) cyclohexene 3)
phenylethylbromide

c) Asymmetric (Chiral) synthesis Definitions-Asymmetri synthesis, enantiomeric excess,
diastereomeric excess. stereospecific reactiomitieh, example, dehalogenation of 1,2-dibromides
by I.. stereoselective reaction, definition, exampléd aatalysed dehydration of 1-phenylproponol.
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Geology(Test code: 5)
Max. Marks : 100
PALAEONTOLOGY, INDIAN GEOLOGY AND ECONOMIC GEOLOGY

Palaeontology : Definitionof palaeontology, conditions of fossilization, med# preservation and uses

of fossils. Phylum Echinodermata and Phylum Bragbédy Phylum Mollusca and Phylum Arthropoda,

Phylum Hemichordata, Phylum Coelenterata. Studythaf following fossils with respect to their

classification, morphology and geological distribat Cidaris, Micraster, Holaster, Hemiaster,

Terebratula, Spinifer, Rhynchonella, Productus, ritelta, Murex, Cypraea, Natica, Voluta, Pecten,

Gryphaea, Arca, Cardita, Exogyra, Nautilus, AmmdspBelemnites, Calymene, Paradoxide, Corals and

Graptolites. Plant fossils : Glossopteris, Ganggrera@s, Ptylophyllum.

Indian Geology : Definition of stratigraphy, principles of stratigraphy, lith@digraphy, standard

geological timescale. Physiographic divisions ofdiégn with their stratigraphic and structural

characteristics. Dharwar System, Cuddapah Systémghyan System, Kurnool System and Gondwana

System. Triassic of Spiti, Jurssic of Kutch, Cretaes of Tiruchirapalli, Deccan Traps and their Age,

Siwaliks with vertebrate fossils. Geology of Andifeadesh. Stratigraphic contacts — boundaries legtwe

Archaean and Proterozoic; and Cretaceous and fyertia

Economic Geology: Definition of Economic Geology, Global tectonics and metallgge mineral

resources and mineral deposits, Importance of en@noeninerals and rocks, ore minerals, gangue

minerals (gangue). Ore, industrial minerals, teand grade; Syngenetic deposits, epigenetic deposits

Classification of mineral deposits — Bateman'’s sifecation modified by Jenson. Processes of foromati

of mineral deposits; endogenetic and exogeneticgases. Study of ore deposits of gold, copper, lead

zinc, aluminium, iron, manganese, chromium, uranamd thorium with respect to their mineralogy, yses

mode of occurrence, origin and distribution in mldDistribution of industrial minerals in Indiarfthe
following industries : abrasives, cement, ceramitass, fertilizers and chemicals, and insulatBossils
fuels : Coal, it's origin and types of coal — Cdaposits of India. Oil and Natural Gas : Originjgration

and entrapment and distribution in India, Use o€ropaleontology in oil exploration, Gemstones and

Dimensional Stones. Atomic minerals : Uraninitécipblende, coffenite; Beach sands: monazite, ilteeni

rutile, zircon and their uses. Mineral resourcefindhra Pradesh.

PETROLOGY AND STRUCTURAL GEOLOGY

Nature and scope of Petrology- Definition of rock, classification of rocks inigneous, sedimentary and

metamorphic. Distinguishing features of the thygees of rocks.

a) lIgneous rocks: Classification into plutonic, hypabyssal and eolic rocks; Forms — Lava flows,
intrusions, sills, laccolith, lopolith, dykes, rirdykes, cone sheets, volcanic necks, phacoliths and
batholiths. Structures : vescicular, amygdaloidiick lava, ropy lava, pillow lava, flow, jointirgnd
sheet structures. Platy, columnar and prismatigcires. Textures — Definition of texture, micro-
structure, devitrification. Allotriomorphic, hypidinorphic, panidiomorphic, porphyritic, poikilitic,
ophitic, intergranular, intersertal, trachytic, pinéc and micro-graphic. Reaction structures — Cayon
myrmekitic, orbicular, spherulitic, perlitic. ClaBsation of igneous rocks — CIPW and Tyrrell tadul
classification. Descriptive study of the followingcks types : granite, granodiorite, syenite, népae
syenite, diorite, pegmatite, aplite, gabbro, arusite, peridotite, pyroxenite, dunite, doleriteyalite,
obsidian, trachyte, andesite and basalt. Compaséim constitution of magma — Crystallization of
magma, unicomponent and binary systems, eutecticsahid solutions. Origin of igneous rocks —
Bowen'’s reaction principle, differentiation andiasation.

b) Sedimentary rocks: Sources of sediments — mechanical and chemical heweay, modes of
transportation, stratification. Sedimentary stroesu: types of bedding, surface marks, deformed
bedding and solution structures. Classificatiosedimentary rocks : Clastic — rudaceous, arenaceous
and argillaceous; Non-Clastic — calcareous, canbemas, ferruginous, phosphatic, and evaporates.
Descriptive study of the following sedimentary reckconglomerate, breccia, sandstone, grit, arkose,
greywacke, shale, limestone, and shelly limestone.

c) Metamorphic rocks: Definition of metamorphism, agencies of metam@ph types of
metamorphism, grades and zones of metamorphismanvephic minerals — stress and antistress
minerals — Structures of metamorohic rocks — Catdid, maculose, schistose, granulose and
gneissose. Textures of metamorphic rocks — crgdtiabtic, palimpset, xenoblastic and idioblastic.
Classification of metamorphic rocks - concept oftangorphic facies. Cataclastic metamorphism of
argillaceous and arenaceous rocks. Thermal metdnisonpof argillaceous, arenaceous and calcareous
rocks. Dynamothermal metamorphism of argillace@uspaceous and basic igneous rocks. Plutonic
metamorphism, metasomatism and additive proced3efinition of anatexis and palingenesis.
Descriptive study of the following metamorphic reck gneiss, schist, slate, phyllite, quartzite,
marble, granulite, eclogite, amphibolite, migmatéikarnockite and khondalite.
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Structural Geology: Definition of structural geology, aim and objeets of structural geology;
Importance of study of structures, primary and adeoy structures; Outcrops, attitude of beds; 8trikp
and apparent dip, and Use of clinometer. Primarycsires. Folds — description, nhomenclature and
recognition in the field. Joints — geometrical agehetic classification. Faults — geometrical andege
classification and recognition in the field. Effecif faults on the outcrops. Unconformities — défin,
types, and recognition in the field. Distinguishitig faults from unconformities. Definitions of alap,
offlap, outlier, cleavage, schistosity, foliationcelineation.

PHYSICAL GEOLOGY, CRYSTALLOGRAPHY AND MINERALOGY

Physical Geology: General aspects, definition of geology — Basisuagptions of Geology — Its

relationship with other sciences — Branches ofagpot Aim and applications of Geology.

a) Earth as a planet— It's shape, size, density — movements and tHécts. Origin and age of the
earth. Geological processes — exogenic and endodeefinition of weathering — types of weathering
of rocks — physical and chemical. Definition of €mm and denudation, cycle of erosion,
transportation and deposition, agents of erasion

b) Rivers : erosion, transportation and deposition of rivéluvfal) cycle in different stages —
Development of typical landforms by river erosiordaleposition. V-shaped valley, waterfall, alluvial
fan, meander, ox-bow lake, flood plane, naturah@laeneplain and delta. Types of rivers.

c) Glaciers: Definition of a glacier — types — developmenttypical landforms by glacial erosion and
deposition — cirque, U-shaped valley — changindeyalRocks — monadrocks, morains, drum-line,
kama, eskors and varves, characteristic featurgtaofated regions. Groundwater : starage of ground
water — porosity, permeability, acquifer, wateriéab zone of saturation, artesian well, spring,sgey
— development of typical landforms by erosion aegasition by groundwater (Karst topography),
sinkhole, cavern, stalactites and stalagmifsas: Offshore profile — landforms of sea — marine
deposits and coral reefs. Lacustrine deposits, spitvaric circulation, weather and climatic changes,
land-air-sea interaction. Earth’s heat budget dobag climatic changes.

d) Wind : Development of characteristic features by windsd( cycle), erosion and deposition —
pedestal rock — mushroom topography — Incelbergrti¥acts — locus and sand dunes.

e) Earth movements definition of diastrophism, epirogenic and oroigemovements — mountains,
geosyncline. Basic concepts of isostasy, contimeinifa and plate tectonics.

f) Earthquakes : causes, kinds of earthquake waves, mode of pedjpeg intensity of earthquakes,
Richter’s scale, seismograph and seismogram. Bfffatarthquakes, earthquake zones, interior of the
earth.

g) Volcanoes: origin and products.

Crystallography:

a) Definition of crystal — amorphous and crystalline states — morphologyrystals — face, edge, solid
angle and interfacial angle.

b) Forms: simple, combination, closed and open forms.

c) Symmetry: Plane, axis, centre, crystallographic axes, patars, indices, crystallographic notation —
Parameter system of Weiss, Index system of Miller.

d) Classification of Crystals into ‘7’ systems. Morphological studitiee following classes of symmetry
: @) Cubic system — Normal (Galena) type, b) Tetnad system — Zircon type, ¢) Hexagonal system —
Beryl type, d) Trigonal system — Calcite type, ejJiorhombic system — Barytes type, f) Monoclinic
system — Gypsum type, and g) Triclinic system —nKeitype.

e) Twinning in crystals — definition of twin, twin plane, twaxis and composition plane.

Mineralogy :

a. Definition of a mineral — Classification of minerals into rock forming ande forming minerals.
Physical properties of minerals — colour, stred&y pf colours, opalescence, asterism, transparency
luster, luminescence, fluorescence, form, hardnessacity, cleavage, parting, fracture, specific
gravity, magnetic properties, electrical propertf@go- and piezo-electricity.

b) Modes of mineral formation : Occurrence and association of minerals. Chemicaperties of
minerals — isomorphism — solid solution — polymasph— allotropy, pseudomorphism, radioactivity,
silicate structure.

c) Descriptive Mineralogy : Study of physical and chemical properties and enodoccurrence of the
following mineral groups : Nesosilicate — Olivingarnet and aluminium silicates; Sorosilicate —
epidote; Cyclosilicate — beryl; Inosilicate — pyeme and amphibole; Phyllosilicate — mica, hydrous
magnesium silicate; Tektosilicate — feldspars, dplthoids and quartz; Miscellaneous — staurolite,
tourmaline, zircon, calcite, corundum and apatite.

d) Optical Mineralogy: Optical properties of minerals — Isotropic andisatropic — Polarized light,
refractive index — Double refraction, Uniaxial ar®laxial minerals — Nicol Prism and it's
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construction, Concept of crossed nicols. Petrobig{Polarizing) Microscope — Its mechanical and
optical p[arts — behaviour of isotropic ancd anigpic mineral between crossed nicols — extinction,
pleochroism, interference colour. Optical proparti€ important minerals.

Humanities and Social Sciences (Test code: 6)
Max. Marks: 100

Reasoning:Analogy Test — Alphabet Series — Test of DirectBanse — Coding — Decoding test -Number
series — Puzzle — Problem on Age Calculation — 8lRelations — Calendar — Decision Making — Number
Series — Matrix — Mathematical Reasoning — Statéraed Assumption — Statement and Arguments —
Dice — Clock — Inserting the Mission Character eriéll Aptitude — Word formation — Venn Diagram.
Numerical Ability : General aptitude with emphasis on logical reaspngraphical analysis, analytical
ability, quantitative comparisons, series formatipizzles, etc. Time and distance - Time and work
General arithmetic aptitude - Ratios, Percentageebse/Decrease - Numerical Logic - Arithmetic Test
Numerical Reasoning - Data Interpretation - Nunarestimation.

3. General English: Active/Passive Voice; Parts of Speech; Time, Teasd Aspect; Phrasal Verbs;
Auxiliary verbs; Use of Shall, will, For, Since; ittns and Phrases; Common Errors; Preposition;
Synonyms and Antonyms; Precis Writing and Comprsiten

4. Current Affairs: Current events of national and international imgace. - History of India and Indian

National Movement. - Indian and World Geographyhysical, Social, Economic Geography of India and

the World. - Indian Polity and Governance - Constin, Political System, Panchayati Raj, Publici&ol

- Economic and Social Development Sustainable @weent, Poverty, Inclusion, Demographics, Social

Sector initiatives, etc. General issues on Enviremtal Ecology, Bio-diversity and Climate Changénatt

do not require subject specialization. General f8ee

English (Test code: 7)

1. Literary terms, Genres, Literary Movements and @igerCritical concepts.

2. Verb, verb patterns and structures, phrasal vedxard, Active and Passive Voice, Prepositions,
Question tags, Articles, synonyms and antonymswmore substitutes, Note taking, confusables.

3. Comprehension — unknown poem and passage, Lett@mgyidioms, and phrases.

Max. Marks : 100

Telugu (Test code 8) Max

marks: 100
Beo'D grar oI - T3ESmo ; 1TWE grlen - Jpkdtfer - (FFosren. 2. @O0 - Fen'd - Feh -
ey DOkgorenr - D B 3. ([Feyfiab abu grar Stedo. 4 Eibe detpen @ &Y SdEtwo, SY
Dfeso, BG dpekabo, SY Drago. eredostemo, TN - TEE. 5. YRSt : @ Sof'do, efTysido,
So%8, dyies, edimEys, eggoren. 6. ogdeyen 7. eord [@Bovwres, 8. drotdE Poren - Sbabo.
TSR0, Bevrd Fird; JOE, SOrd DibY - 1. STy @Sbmo, 2. OX EESmo 8. Grds (B5Umo, 4.
@5 (HBdben, 5 FIre] Jbd - (Bdredo.
Heggriio ;1. mrOaws 6 areibiy Sijover, 2. ©50 - eovf; Solerd sars, 3. I8y Jo - eavf; 5&
DEFHOE, 4. Jew - SPROD TrarTRD, 5 Few'h grar - ool Hgddaed §ieard, 6 apbd; dsuide -
@l orddeFo JosSps O, 7. drgiired ordblo - ear IR.EC. Solsdps, 8. sl SHegen -
oo 2. agord) awdimo @ Sofhen, Sdridren, evostoren, JOSN).
@IS B grfo ;1. Hore dodde S - SHab, 2. SodE Srgre dEvodo - 859, 3. ol HEE
Soardo - egikd 2ET, 4 JewSE - B0irod Joddrow, 5 ardordErthdn - 085, 6 TSRS
Desctbsiv ~ Sed Aworer, 7. [AGthsd - TosbTrPrabind, el Do 1. &r 58 8y SU&shaw -
Mg S&ororabes, 2 DIFEFH0 - § .. 3 JodPhen - Mo &EHD, 4 DiptrEsw - DD
Toraberartiyen, 8. IR - @odd, 9. vrabeodsd - Aosfol@iy - Thnd IS, 10. Soffey -
aJdaen.

25



26

MODEL QUESTION PAPER
GENERAL INFORMATION:
For all tests, the candidate has to answer 100iptaulthoice questions in 90 minutes. Each questantains
four alternative answers. The candidate must nfelahswer on Sheet and should not answer anywhedfreo
Test booklet.

General Model Paper

Time: 90 Min Max Marks:
100

1. The Scattering cross section has dimension of
a) Volume b) Area c) Density d) Length

2. In an irreversible process, the entropy of desys
a) Remains Constant b) Decreases c¢) Increases Becgmes infinite

3. Table ‘A’ of Companies Act Gives

a) A Model minute book b) A Model form of balansheet
¢) A Model memorandum of association d) A modétkas of association
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APPENDIX - llI(A): COURSEWISE STUDENT INTAKE IN SENCE
COURSES OFFERED IN AKNU CAMPUS

=

S.No| Test Course Course Name Available No. o
code Code seats (Regular)
1 101 10101 M.Sc. Biochemistry 15
2 10102 M.Sc. Biotechnology 15
3 10108 M.Sc. Botany 30
4 10113 M.Sc. Zoology 16
5 10115 M.Sc. Aguaculture 16
6 102 10201 M.Sc. Physics 30
7 103 10301 M.Sc. Applied 30
Mathematics
8 10302 M.Sc. Mathematics 30
9 104 10401 M.Sc. Analytical 18
Chemistry
10 10405 M.Sc. Polymer Science 12
11 10406 M.Sc. Organic 30
Chemistry
12 105 10501 M.Sc. Geology 20
13 10502 M.Sc. Applied Geology 20
APPENDIX-III(B): COURSEWISE STUDENT INTAKE IN ARTS
COURSES OFFERED IN AKNU CAMPUS
S.No| Test Course Course name Available No. df
Code Code seats (regular)
201 20101 M.Com 30
20105 M.A. Economics 30
20115 M.A. Political 30
Science
4 20123 M.A. Psychology 30
5 20130 M.A. Social Work 30
6 202 20201 M.A. English 30
7 203 20301 M.A. Telugu 30
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FEE STRUCTURE FOR ARTS COURSES OFFERED IN AKNU CAMPUS AND

AFFILIATED COLLEGES FOR THE ACADEMIC YEAR 2016-2017

Eligible
COURSE R/SF ST/S((ZF/{B;C)IIEBC Others (Rs)
M.Com. R 1225 8000
M.Com. Affiliated College (Aided) SF 1225 11900
M.Com. Affiliated College (Unaided) SF 1225 14100
. R 1225 8000
M.A. Economics
SF 1225 9300
M.A. Economics. Affiliated College (Aided) SF 1225 11900
M.A. Economics. Affiliated College SE 1225 14100
(Unaided)
. R 1225 8000
M.A. English
SF 1225 9500
M.A. English, Affiliated College, (Unaided) SF 1225 14100
R 1225 8000
M.H.R.M.
SF 6530 26600
M.H.R.M., Affiliated Colleges (Unaided) SF 6530 26600
M.Ed. IASE Affiliated College (Aided), RJY R 1325 20100
M.Ed. Affiliated College (Unaided) SF 30100 50100
R 1225 8000
M.A. Political science
SF 1225 9300
R 1225 8000
M.A. Public Administration
SF 1225 9300
M.A. Politics & Pub.Admn,Affi.Coll.
(Unaided) SF 1225 14100
R 1225 8000
M.A. Psychology
SF 1225 19700
. R 1225 8000
M.A. Social Work
SF 1225 10900
MA Social Work, Affiliated Colleges SE 1205 11900
(Aided)
M.A._Somal Work, Affiliated Colleges SE 1225 14100
(Unaided)
R 1225 8000
M.A. Telugu
SF 1225 8500
M.A. Telugu, Affiliated Colleges
. 1225
(Aided)) SF 11900
M.A. 'Telugu, Affiliated Colleges SE 1205 14100
(Unaided)
M. A. History SF 1225 14100
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FEE STRUCTURE FOR SCIENCE COURSES OFFERED IN AKNU CAMPUS
AND AFFILIATED COLLEGES FOR THEACADEMIC YEAR 2016-2 017

Eligible
COURSE R/SF | ST/SC/BC/EBC | Others (Rs)
(Rs.)
) ) R 1225 13500
M.Sc. Bio-chemistry
SF 30600 50600
M.Sc. Bio-technology SF 30600 50600
R 1225 13500
M.Sc. Botany
SF 12800 32800
M.Sc. Computer Science & Statistics SF 13500 33500
) . R 1225 13500
M.Sc. Analytical Chemistry
SF 12800 32800
. ) R 1225 13500
M.Sc. Organic Chemistry
SF 12800 32800
R 1225 13500
M.Sc. Physical Chemistr
y y SF 12800 32804
) R 1225 13500
M.Sc. Polymer Science
SF 12800 32800
R 1225 13500
M.Sc. Geology
SF 2050 12900
) R 1225 13500
M.Sc. Applied Geology
SF 2050 12900
) ) R 1225 13500
M.Sc. Applied Mathematics
SF 2050 18500
R 1225 13500
M.Sc. Mathematics
SF 2050 18500
M.Sc. Microbiology SF 20600 40600
. R 1225 13500
M.Sc. Physics
SF 12800 32800
R 1225 13500
M.Sc. Zoology
SF 12800 32800
M.Sc. Aquaculture R 122% 135(Q
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APPENDIX-IIl (C): COURSE - WISE STUDENT INTAKE (SEL F-FINANCE SEATS) IN SCIENCE COURSES OFFERED IN AFFILIATED COLLEGES

Test code: 101 102 103 104
S.No Coll Name of the College CC:10101| 10102 10107 10114 10113 102( 10302  10B0A0401 10406
Code Biochem | Biotech Botany Micro Zoology | Physics| Maths | COTP- Analy | Organic
istry nology biology Sci Chem Chem
1| 101 | Aditya Degree College, Kakinada. 30 - - 30 - - - - 30 30
2 | 102 | Aditya Deg. College for Women, Kakinada. - - - - - - - - 30 30
3 | 103 | Al-Ameer Institute of Mgt., Rajahmundry. 30 - - 30 - - - - 30 30
4 | 104 | Avanti Deg. College, Rajahmundry. - - - - - - - - 30 30
5| 105 | CBR Degree College, Pithapuram, E.G.Dt - - - - - - - - - 30
6 | 106 | Chaitanya Degree College,Kakinada. - - - - - - - - 30 30
7 | 107 | D.L.R. Degree College, Gollalamamidada - - - - - - - - 30 30
8 | 108 | G.B.R. Degree College, Anaparthi. - - - - - - - - - 30
9 | 109 | Government Degree College, Tuni. - - - - - - - - - 30
10 | 110 | Government Deg. College, Rajahmundry.** - - 319/ - 30 (SF) 1224§§|):) 1?60((;):) - 66((;2) 3162((5:))
11 | 111 | Harward Degree collge,K.Perumallapuram,EG - - - - - - - - - 30
12 | 112 | Ideal College of Arts & Science, Kakinada. - - - - - - - 40 30 30
13 | 113 | Lamp Degree College, Mummidivaram. - - - - - - - - - 30
14 | 114 | Little Rose Deg. College, Draksaramam. - - - - - - - - - 30
15 | 115 | Ln.G.V.R.M.Deg.College,Ramachandrapuram - - - - - - - - - 30
16 | 117 | Mother Deg. College, Kotananduru - - - - - - - - - 30
17 | 118 | P.R. Govt. College, Kakinada. - - - - - - - - 03 30
18 | 121 Sg}:hmnizﬁggyn Degree College for Women, ) _ ) ) ) ) ) 40 ) 30
19 | 122 | Rajiv Gandhi Degree College, Rajahmundry. - - - - - - - - - 30
20 | 123 | Rajiv Gandhi Inst. of Mgt. & Sci, Kakinada. 30 - - 30 - 30 - 40 30 30
21 | 124 | S.K.B.R. College, Amalapuram. - 30 - - - - - - - 30
22 | 125 | S.K.V.T. College, Rajahmundry. - - - - - - - - 30 30

110 Government Deg. College, Rajahmundry, Offers #0409 - M.Sc. Physical Chemistry (12 R) alsa}l ¥2 Ideal College of Arts
& Science, Kakinada, offers * = 10301- M.Sc. Apdliathematics (40) also;
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APPENDIX-III (C): COURSE - WISE STUDENT INTAKE (SEL F-FINANCE SEATS) IN SCIENCE COURSES OFFERED IN AFFILIATED COLLEGES
(Contd......)
Test code: 101 102 103 104
S.No C(::c?clile Name of the College CC:10101 10102 10107 10114 10118 10201 10302 10306 10401 10406
Bio Bio Micro . Analy Organic
chemistry | technology Botany biology Zoology | Physics| Maths| Comp.Sc Chemistry | Chem
23 | 126 | S.R.R. Deg. College, Peddapuram - - - - - - - - 30
24 | 129 | Smt. Sri G.K.R.V.M. College, RJY. - - - - - 30| 40 - - -
Smt. Jasti Bullemmai Deg. &
25 | 130 | pg col, RIY ) - - - - - ) - - 30
26 | 131 Smt.K Rajyalakshmi Coll. WOMEN i i i ) 30 i i i i )
RJY
27 | 133 V.S._Lakshml Women'’s College, 30 ) ) 30 ) 30 20 40 30 30
Kakinada.
28 | 134 | V.S.M. College, Ramachandrapurgm - - 3 - 3( - - 30 30
29 | 135 | Pragathi Deg. College, Kakinada - - - - - - - - - 30
Grace Degree
30| 137 College,P.Gannavaram, E.G. Dt. ) ) ) ) ) ) ) ) ) 30
Sathabdhi Deg Coll, Kothapeta,
31| 139 E G.Dt. - - - - - - - - - 30
32 | 140 | VSL Degree College, Kakinada - - - - - - - - - 30
33| 201 A.B.N.& P.R.R. Sci. College, i i i ) i i ) i 30 30
Kowvur.
34 | 202 | A.K.R.G. Degree College, Nallajerla. - - - - - - - - - 30
35 | 203 B.G.B.S. WOMEN'S College, i i i ) i i ) i i 30
Narsapur.
36 | 204 BHSR&VLM Degree PG College, 30 ) ) ) ) ) ) ) 30 30
Devarapalli
37| 205 Ch.S.D.St. Theresas Women's ) ) ) 30 ) 30 40 ) ) 30
College, Eluru.
38 | 206 | D.N.R. College, Bhimavaram. - 30 - 30 - 30 40 0 4 30 30
39 | 208 Dr._C.S.N.Degree College, 30 30 _ 30 . ) ) ) 30 30
Bhimavaram
40 | 210 | K.G.R.L. College, Bhimavaram. 30 - - 30 - 30 4 - 30 30
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APPENDIX-III (C): COURSE - WISE STUDENT INTAKE (SEL F-FINANCE SEATS) IN SCIENCE COURSES OFFERED IN AFFILIATED COLLEGES
(Contd......)
Test code: 101 102 103 104
S.No g;;le Name of the College CC:10101 10102 10107 10114 1011 10201 10302 10306 10401 10406
Bio Bio Micro . Analy Organic
chemistry | technology Botany biology Zoology | Physics| Maths| —Comp.Sc Chemistry | Chem
Padmasri Dr. B.V.Raju Institute of
41 | 214 Comp. Edu., i i i i j i ) j j 30
42 | 215 | RITAMS College, Tanuku. - - - - - - - - - 30
43 | 216 | S.K.S.D. Mahila Kalasala, Tanuku - 30 - - - - - - - 30
SVKP& Dr.K.S.Raju Arts &Science
44 | 217 College, Penugonda j j 30 j 30 ) j ) ) 30
45 | 218 | Sir C.R.R. College, Eluru. - - - - - 30 40 40 03 30
Sir C.R.R. WOMEN'S College,
46 | 219 Eluru. i i i i j i ) j j 30
Sri Rama Deg.College, Pydiparru,
47 | 2%° | Tanuku. ) - - - - - ) - - 30
48 | 221 | SriY.N. College, Narsapur. - 30 - - - - 40 - - 30
St. Vincent DePaul Coll.,
49 | 222 Pinakadimi, Eluru. ) ) ) ) ) ) ) ) 30 30
V.S.K. Degree College,
50 | 2?3 | Bhimavaram. i i j j i 30 i i ) 30
51 | 224 | S.C.L.M. Govt. College, Tanuku - - - - - - - - - 30
Dr. Goenka Govt. Degree
52 | 225 College, Tadepalligudem i i i i i i ) i i 30
BRR & GKR Chambers Degree
53 | 226 College, Palakol ) ) ) ) ) ) ) ) ) 30
297 Dr. Sarvepalli Radha Krishna Degree ) ) ) ) ) ) ) ) 30
54 & PG College, W.G.Dist
Little Flower Degree
55 | 228 College,Chintalapudi, W.G. ) ) ) ) ) ) ) ) ) 30
Prakasam Degree
56 | 229 College,Koyyalagide, W.G. Dt i i i i i i ) i i 30
57 | 230 | Sri Chalapathi Degree College,Elutu - - - - - - - - - 30
YSR & BS Degree
58 | 231 College, Tadepalligudem, W.G. i i i i i i ) i i 30
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APPENDIX-1I(D): COURSE WISE STUDENT INTAKE(SELF-RNANCE SEATS) IN ARTS COURSES OFFERED IN
AFFILIATED COLLEGES

S.No

Coll
Code

Test code: 201

202

203

Name of the College

CC:20101

20105

20110

20111

2011

201

OT

17 201

26 20

1320201

20301

M.Com

Economics

History

M.H.R.M

Political
Science

Public
Admn.

M.Ed

Social
Work

English

Telugu

110

Government Deg. College,
Rajahmundry.

40(R)
10(SF)

50R

113

Lamp Degree College,
Mummidivaram.

40

116

MVNJS & RVR Coll. Arts &
Sci.,Malikipuram.

118

P.R. Govt. Deg-Coll, Kakinada,
E.G.Dt

40

120

P.V.R. Trust College, Kakinada

50

124

S.K.B.R. College, Amalapuram.

40

40

128

S.G.S. Govt I.LA.S.E., Rajahumdry.

20

131

Smt.K Rajyalakshmi Coll.
WOMEN,Rajahmundry

40

132

St. Mary’s College of Education,
Kakinada #

50

10

134

V.S.M. College, Ramachandrapuran

50

11

141

Smt.Barre Subbalakshmi Ratnam
Degree College,Rampachodavaram,
E.G.Dt

12

143

Bennaiah Christian College of
Education, RJY

13

144

Amrutha Arts & Sci.Deg. Coall,
Mulkipuram,E.G.Dt

40

40

14

204

BHSR&VLM Degree PG College,

Devarapalli

40

40

40
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APPENDIX-1I(D): COURSE WISE STUDENT INTAKE(SELF-RNANCE SEATS) IN ARTS COURSES OFFERED IN
AFFILIATED COLLEGES(Contd....)

Test code: 201 202 203
S.No (C::c?cljle Name of the College CC:20101 20105 20110 20111 201145 20117 20126 201320201 20301
. . Political | Public Social .
M.Com | Economics| History | M.H.R.M Science | Admn M.E.d Work English | Telugu
Ch.S.D.St. Theresas Women's
151 205 College, Eluru. ) 40 i ) i ) ) i 40 i
16 | 206 | D.N.R. College, Bhimavaram. 100 50 - - - - - 40 - 50
17 | 207 D.N.R. College of Education, ) ) i i i i 50 i i i
Bhimavaram
18| 208 Dr._C.S.N.Degree&P.G.CoIIege, ) ) i ) i ) ) 40 40 i
Bhimavaram
G.T.P. College of Education for
19 209 Women,Bhimavaram ) } ] ) ] ] 50 i i i
20 | 210 | K.G.R.L. College, Bhimavaram. - - - - - - - 40 -
21| 211 | Luthern Deg. College, Bhimavaram - - - - - - - 40 40 40
Nova College of
22| 212 Education,Jangareddigudem. ) ) ) i ) ) 50 ] ’ ]
23 | 218 | Sir C.R.R. College, Eluru. (Aided 100 50 - 40 50 - - - 40 -
24 | 221 | SriY.N. College, Narsapur. - - - - - 50 - - 50 -
SCIM.Govt. College, Tanuku,
25 | 224 W.G Dt 40 - - - - - - - - -
2% | 227 Dr. Sarvepalli Radha Krishna Deg & ) i ) 40 ) ) ) i i i

PG Coll, W.G.Dt
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