


Admission rules for the INTEGRATED B.Sc. B.Ed. course shall be the same as decided by the
NCTE/Government of Rajasthan from time to time. Reservation of seats for
SC/ST/OBC/SBC/Specially-abled and others shall be as per existing Rajasthan Govt. /Central Govt.
/University rules
A. Eligibility
(a) Candidate with at least 50% marks in the senior secondary /+2 or its equivalent are eligible
for admission.
(b)  The reservation and relaxation in marks for SC/ST/OBCPWD and other category shall be as
per the rules of the Central Government/State Government whichever is applicable.
B. Admission Procedure for B.Sc. B.Ed.
Admission shall be made on the basis of marks obtained in the qualifying Examination or through
the entrance examination or any other selection process or as per policy decided by the State
Government and the University time to time.
C. Duration and Working Days
Duration
The Integrated B.Sc. B.Ed.Programme shall be of duration of Four Academic Years, which must be
completed in a Maximum of Six Years from the date of the admission to the programme.

Working Days
There shall be at least Two Hundred Fifty Working Days each year exclusive of the period of
examination and admission.
Institution shall work for a minimum of thirty six hours a week, during which physical presence in
the institution, of all the teachers and student teachers is necessary to ensure their availability for
advice, guidance, dialogue and consultation as and when needed.
The minimum attendance of student-teachers shall be 80% for all course work and practicum,
and 90% for school internship.
Candidates falling short in above stated attendance criteria will not be allowed to appear in the
final examinations conducted by the university.
There will be six days week system.
Candidates remaining absent from college for 15 or more days without any justifiable reason or
without any valid information, their names will be struck off from the college roll list. Such
candidates will have to seek re-admission from a fresh end.

Criteria for Awarding Division

Successful candidates will be placed in three divisions both in theory and practice of teaching
examination separately.

! " Candidates obtaining 60% or more of aggregate marks

! " Candidates obtaining 48% or more but less than 60% of the aggregate marks.

! " Candidate obtaining 40% or more but less than 48% of the aggregate marks.
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This integrated degree will include papers of B.Sc. as well as B.Ed in all four years. The

university will conduct the examinations every year for all papers (Except EPC) of three hours

duration while the pedagogy paper will be of 2 hours duration in Fourth year.

In Fourth year there will be two pedagogy papers with an internal weightage of 15 marks. The

External Assessment of both the papers will be done externally at the university level for 35

marks. For a pass in pedagogy papers candidate will have to obtain 6 marks in internal & 14

marks in external.

Internship activities will be compulsory for students. Failing to attend /perform anyone of the

mentioned activities shall result into a failure in that year.

It is mandatory for any student to attain 90% attendance in internship programme, failing which;

they will be declared fail in that year.

Candidates will have to obtain 40% marks in theory, Internal & practical separately.

There shall be two Summative tests of 10 marks each in each paper of B.Ed. in this course.

In the papers of B.Ed. besides summative assessment candidates will conduct/prepare a report

of 2 activities in each paper carrying 5 marks for activities & 5 marks for documentation. Out of

30 internal marks a candidate will have to get a minimum of 12 marks for a pass. Candidates

failing to obtain 12 marks out of 30 in the above-said activities shall be eligible to become an Ex-

student.

In EPC Papers candidates will conduct/prepare a report of 5 activities in each paper carrying 15

marks for activities in each paper &15 marks for documentation. Out of 50 internal marks a

candidate will have to get a minimum of 20 marks for a pass. Candidates failing to obtain 12

marks out of 30 in the above-said activities shall be eligible to become an Ex-student. If any

candidate doesn’t obtain minimum 20 marks in internal paper of 50 marks in that case, they will

be promoted in next year but in due course they will have to reappear in test/activities to pass

that paper. The marks of the other papers and activities will be carrying forward.

Candidates failing in more than two external papers will be declared fail & they will have to

reappear in next year in all the theory papers. However, their internal marks can be carry-

forwarded.

Candidates failing in two or less than two papers in internal will be allowed a promotion in next

year, provided that they reappear in them at later stages. However, any candidate can get this

benefit of promotion in a maximum of two papers internals & externals combined together.

However, their internal marks can be carry-forwarded.

B.Sc. Practicals of all the papers of particular subject (Botany/ Zoology/chemistry/ Physics) will

be conducted prior to theory examinations with the allotted marks for each subject.

B.Sc. Practical Examination of all the papers of particular subject (Botany/ Zoology/chemistry/

Physics) will be conducted by the board of examiners consisting of two examiners (Faculty

member of that subject) only.

A candidate will have to obtain 40% marks separately in the final lesson of B.Ed. Candidates

failing in the final lesson will be declared fail. To pass the final lesson he/she has to appear in

final lesson Examination next year and has to pass. Maximum of two chances will be given to

pass final lesson exam. However, as an Ex-student, they can carry-forward their all other internal

and external marks including Internship Marks.

Internship activities in third year will be of 06 weeks and will include teaching of both the

pedagogy subjects, one week observation, criticism lessons & Action Research/Survey/Case

Study (Any one). All the above said activities will be compulsory for students. Failing to attend

/perform anyone of the above-said activities shall result into a failure in that year. These activities

are-

(i) Candidates have to practice five skills (assigned by college) in microteaching as a part
of pre —internship activity. Each Skill will be performed twice as teach and reteach .
They have to maintain the record of the micro lessons delivered.

(ii) Co-curricular & Extra-curricular activities must be spread all through the year which
should also include special days’ celebration.
(iii) To understand the local resources, people & community, an open air session of two

days’ will be conducted. It includes survey of that area as well as community work.
Record of the work down is to be maintained.

(iv) Individual appraisal of the student-teachers will be done by the supervisor through a
portfolio on some set criteria about their year-long activities, individual attributes &
personal qualities like discipline, honesty, dedication, commitment etc.
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(v) Internship of 6 weeks includes initial six days for general observation of the ongoing
school activities & classroom teaching of the host teachers.

(vi) The students will deliver at least 15 lessons of each pedagogy paper. It is expected that
the students play the participative role in all school activities and take necessary
responsibilities as and when required. If required they can take all vacant and required
classes.

(vii) There will be two criticism lessons (one in each pedagogy subject) for the progressive
assessment of  the student-teacher.

(viii)  The student-teacher will have to do an Action Research or Survey or a Case Study (Any
one) as assigned by the concerned supervisor and will submit the report.

In fourth year, the total internship program will be spread in duration of 14 weeks. This rigorous

internship in surrounding schools will enable the student-teacher to perform better as a teacher.

Only 10 students will be allowed to deliver lessons in a school. During internship program the

student-teacher will ensure that they get a teaching exposure of secondary and senior

secondary level preferably. Activities to be performed are as under-

(i) Co-curricular & Extra-curricular activities (in college) must be spread all through the year
which should also include special days’ celebration.
(ii) Individual appraisal of the student-teachers will be done on some set criteria about their

year-long activities, individual attributes & personal qualities like discipline, honesty,
dedication, commitment etc.

(iii) School internship will include the participation of the Student- teacher in all the activities
of the school including teaching.

(iv) The student teacher will prepare a project report on the various aspects of the school on
some set criteria where internship will be performed.

(v) The student teacher will deliver at least 5 ICT based lessons while doing the internship.

(vi) Co-curricular & Extra-curricular activities (in School) must be spread all through the

internship  program which should also include special days’ celebration
Each candidate should be prepared to teach two lessons (One in each Pedagogy subject) at the
final Practical Examination. However, the candidates will deliver one lesson (in the subject of
their choice) for final practical out of prepared two lessons. The external examiner may pick up
at least 10% of the candidate to deliver two lessons (if required), Lessons to be assessed by the
Board of Examination consisting of:
(a) one external examiner of Science Pedagogy.
(b) Two internal examiners of whom one would be the Principal of the College and other would
be a member of the faculty of the College of Science Pedagogy and marks will be awarded out
of 100.

17. Candidate will be awarded degree of this course only when he/she has passed all the papers, as

&

well as EPC Papers of all four years. This includes Theory, Internals, Internship and Practicals

# $

The examination for the degree of B.Sc. - B.Ed. shall be held in Theory, Practical and Practice of
teaching.
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As mentioned with each paper for all the years in the syllabus.
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One essay type question will be set from each unit carrying 14 marks. There will be an internal
choice of attempting two questions of short answer type (with a word limit of 200 words) from the
same unit. Each short answer type question will carry 7 marks.

$ * ,8&%) , 1.* 2 1 "

-Assessment in the papers with internal weight-age of 30 marks will be divided in following

parts.

(i) Summative test | (10 Marks) On completion of 50 percent course



(ii)) Summative test Il (10 Marks) On completion of 90 percent course

(iii) There will be a provision of Sessional work in each paper with 10 marks weightage. Out of the
suggested Practicum/field work, it will be compulsory to attempt atleast two activities ensuring that
a minimum of two units have been covered in the same. Students have to maintain a
record/portfolio etc. as per the nature of related activity. 10 Marks will be bifurcated - 50 percent
for conducted activities and 50 percent for documentation of conducted activities.

3. " , o+ ( $& + *3$& #$ > ,&9%) , 137 0 * 2 !
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- $)
In part -A Three short answer type questions (Answer limit 150 words) will be set; one question
from each unit. Candidate will attempt 2 questions out of three. Each question will carry 4 marks.

- $)
There will be three essay type questions, one from each unit with an alternative choice. Each
question will carry 9 marks.

Assessment in the papers with internal weight-age of 15 marks (Pedagogy Courses in fouth year)
will be divided in 2 parts. Only one summative test will be conducted for 10 marks & the rest 5
marks will be awarded for participating & documentation of the practicum activities suggested with
syllabus.
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Course Nomenclature Marks Per Paper/ | Number of Internal University Total | Min.
Practical Board Periods Marks Examination | for the | Pass
per week Marks Year Marks
Paper | Animal Diversity
and Evolution Theory 50 2 Theory 10 Theory 40 50
36
Paper Il Biology of Non
chordates Theory 50 2 Theory 10 Theory 40 50
PRACTICAL COURSE
(One Board) Practical 50 3X2 Practical 10 | Practical 40 50 18
3 & #
3 & # ' H *

: Each theory paper is divided in three parts i.e. Section-A, Section —B and Section —C.

Section-A: Will consist of 10 compulsory questions. There will be two questions from each
unit and answer of each question shall be limited up to 30 words. Each question will carry of
1 mark.

Section —B: Will consist of 10 questions. Each unit will be having two questions; students will
answer one question from each Unit. Answer of each question shall be limited up to 250
words. Each question carries 3 Marks.

Section-C: will consist of total 05 questions. Students will answer any 03 questions and
answer of each question shall be limited up to 500 words. Each question carries 5 Marks.

PAPER |
! $+ 1 3

Functional morphology of the types included with special emphasis on the adaptations to
their modes of life and environment. General characters and classifications of all invertebrate
phyla up to class with examples emphasizing their biodiversity, economic importance and
conservation measures where required.

Unit 1: General principles of taxonomy, concept of the five-kingdom, Concept of Protozoa,
Metazoa and Levels of organization. Basis of classification of non-chordata:
Symmetry, coelom, segmentation and embryogeny, Characters and Classification of
Protozoa and Porifera upto classes with examples.




Unit 2: Salient features and classification of Coelenterata, Ctenophora, Platyhelminthes,
Aschelminthes, Annelida, Arthropoda, Mollusca and Echinodermata with their suitable
examples.

Unit 3: Origin of Life, Miller's experiment, Lamarckism and Darwinism, Natural Selection,
genetic basis of evolution, speciation, Evidences of organic evolution.

Unit 4: Variations, Isolation and Adaptations, Geological time scale and animal distribution in
different era.

Unit 5: Principal zoogeographical regions of the world with special reference to their
mammalian fauna, Factors affecting the large scale animal distribution, Origin and
evolution of man.

PAPER I
.+ & %
Unit 1: Ultrastructure of flagellum and flagellar movement, osmoregulation and
behaviour, reproduction.
Locomotion, nutrition, osmoregulation and reproduction. : Cellular

organization, canal system, reproduction and development.

Unit 2: Structure of polyp and medusa, sense organs and reproductive systems, life
cycle.

Digestive, excretory and reproductive systems, developmental stages and
life cycle.

: Structure of body wall, excretory and nervous systems, reproduction and
developmental stages in life cycle.

Unit 3: Parapodial locomotion, digestive, blood vascular, excretory, nervous and
reproductive systems, development and metamorphosis.

Digestive, haemocoelomic, excretory, nervous and reproductive systems,
sense organs.

Unit 4: Appendages, Digestive, respiratory, blood — vascular, excretory, nervous,
sense organs and reproductive systems.
Digestive, respiratory, blood vascular, nervous and reproductive systems, sense
organs

Unit 5: : Digestive, respiratory, blood—vascular, excretory and nervous systems,
sense organs, reproduction and development.
- Water — vascular system, digestive, circulating and nervous systems, sense
organs, reproduction, life history and regeneration.
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Dissection/demonstration of dissection [Majorl]:

: Study of appendages, general anatomy, digestive and nervous systems
General anatomy and nervous system

/ : General anatomy and nervous system
Permanent preparations / Minor dissections of the following: Protozoa:
: Sponge spicules, fibres and gemmules Coelenterata: colony,
medusa Annelida: parapodia
Arthropoda: : Statocyst and hastate plate along with comb plates,
and ¥ "
Mollusca: : Gill lamella, radula and L. S. Osphradium, : Gill-lamella

Identification, systematic position up to order and general study of the following animal
forms, microscopic slides / museum specimens:

Protozoa: # # # # # " #
(Oozes)t N # " # #
binary fission and conjugation and, % [Whole mounts].
Porifera: & # "o # # and
Coelenterata: (colony and medusa), # # £ m( #
# P& # # and )
Ctenophora: $
Platyhelminthes: 1 # and
Nematoda: # | g>oo # " #
and
Annelida: , Phase Heteronereis, " # g # #
$ " and
Onychophora:
Arthropoda : # # # # i $ # #
# # # # # # #
# £ +H, # #- and
Mollusca: "™ #1 # # # # # Slug# Snaili ) #
(pearl oyster)# # # # # Enchinodermata:
# A # " and

Study of sections, developmental stages and isolated structures from microscopic slides
Porifera: L. S. and T. S. of " &

Coelenterata: # Sections of # Developmental stages of

Platyhelminthes: Transverse sections of ! # and , mature and
gravid proglottids of , developmental stages of and Annelida:
Transverse sections of and , Trochophore larva of Nereis, arapodium
of and :

Arthropoda: Crustacean larvae ( 8/ ) and ) ), mosquito larva &
pupa. Mollusca: Transverse sections of and Glochidium larva

Echinodermata: Pedicellariae of Star fish
Each regular student is required to keep a record of practical work done by him/her duly
checked by the teachers which will be submitted at the time of practical examinations.
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Redox Titrations:
(i) To determine the strength of given unknown copper sulphate solution iodometrically using
starch as indicator.
(i)To determine the strength of given unknown potassium dichromate solution iodometrically
using starch as indicator.
71)7 83:

$ ; 89.:

0 ., § 62 § +
1. Practical Chemistry S.Giri, D.N.Bajpai and O.P.Pandey Publ. S. Chand
2. Practical Chemistry, K.M. Gangotri, R.B.D. Jaipur.
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Course/ Nomenclature Number | Number Max. Marks Total | Min.
Theory of of Marks | Pass
Papers | Periods | Internal | External Marks
per
week
Paper I | Palaeobotany,
Pteridophytes and 1 2 10 40 >0
Gymnosperms
Paper 11 Eaxonomy and 10 40 50
mbryology of 1 )
Angiosperms 54
Paper III | Anatomy of
Angiosperms, 1 ) 10 40 50
Economic Botany and
Ethnobotany
PRACTICAL COURSE 6 15 60 75 27
Duration of examination of each theory papers 3 hours
Duration of examination of practicals (for three papers on same day) 5 hours

Note: Each theory paper is divided in three parts i.e. Section-A, Section —B and Section—C.

"#$% : Will consist of 10 compulsory questions. There will be two questions from each unit
and answer of each question shall be limited up to 30 words. Each question will carry of 1 mark.

"#$% & : Will consist of 10 questions. Each unit will be having two questions; students will
answer one question from each Unit. Answer of each question shall be limited up to 250 words.
Each question carries 3 Marks.

"#$% : will consist of total 05 questions. Students will answer any 03 questions and answer of
each question shall be limited up to 500 words. Each question carries 5 Marks.



' C C

%" ) Geological time scale, Fossilization. General characters and classification and
Pteridophytes. Important characteristics of Psilopsida, Lycopsida, Sphenopsida and Pteropsida.
Stelar systems in Pteridophyta. Structure and reproduction in

%" ) Occurrence, structure and life history of and

%" ) Occurrence, structure and life history of and . Heterospory in
Pteridophyta.

%" ) Characteristics of seed plants, evolution of the seed habit. General features of
gymnosperms and their classification; evolution, diversity and economic importance of
Gymnosperms. : Morphology of vegetative and reproductive parts, anatomy of root, stem

and leaf; Reproduction and life cycle.

%" ) and : Morphology of vegetative and reproductive parts, anatomy of root,
stem and leaf, reproduction and life cycle.

! S LTI A B
Palaeobotany: Microscopic examination of slides of

" 14 $01." ,) Study of external morphology of

and . Microscopic study of temporary double stained preparations of stem/rhizome
of and . Study of temporary single stained
microscopic preparations of cone of and T.S. of Sporophyll of and sections of

sporocarp of

.2%%,0 12,) Study of external morphology of plant parts of : young and old foliage leaf,
scale leaf, bulbils, male cone, microsporophyll, megasporophyll and mature seed (if material is not
available show photographs). Microscopic temporary double stained preparations of rachis and

leaflet of . Study of T.S. of normal and coralloid root by permanent slides.
Study of external morphology of plant parts of : long and dwarf shoot, male cone; female
cone; winged seeds. Microscopic temporary preparation of pollen grains (W.M.) of . Study

through permanent slides T.S. stem: young and old; male/female cone of

Study of habit and structure of whole male and female cone of . Microscopic preparation of
male and female flowers of

*it " o+,
Bold, H.C., Alexopolous, C.J. and Delevoryas, T. Morphology of plant and fungi (4th ed.), Harper
and Foul, Co., New York, 1980.

Gifford, E.M. and Foster, A.S. Morphology and Evolution of Vascular Plants, W.H. Freeman and
Company, New York, 1988.

Pandey, S.N., Mishra, S.P., Trivedi, P.S. A Text Book of Botany Vol. II, VikasPub.House Pvt.

Ltd., New Delhi 2000.

Raven, P.H. Evert, R.F. and Eichhom, S.C. Biology of plants, (5th ed.), W.H. Reema and Co.,
Worth Publication, New York, U.S.A., 1999.

Sharma, O.P. Pteridophytes, Today and tomorrow Publication, 2000.



Sporne, K.R. The Morphology of Gymnosperms, B.1. Publ. Pvt., Bombay, Calcutta, Delhi, 1991.
Vashista, P.C. Gymnosperm, S. Chand & Co. Ltd., New Delhi, 2016.

Vashista, P.C. Pteridophyta, S. Chand & Co. Ltd., New Delhi, 2016.

Wilson, N.S. and Rothewall, G.W.Palacobotany and evolution of Plants, (2nd ed.), Cambridge

University Press, U.K., 1993.
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%" ) Diversity in plant form in annuals, biennials and perennials, Canopy architecture in
angiosperms: tree-origin, development, arrangement and diversity in size and shape, Flower-
modified shoot, structure and development of flower, Inflorescence-types of Inflorescence.

%" ) Angiosperms: Origin and evolution. Some examples of primitive angiosperms.
Angiosperm taxonomy; (Alpha-taxonomy, Omega-taxonomy, holotaxonomy) Taxonomic literature.
Botanical nomenclature; principles and rules; taxonomic ranks, type concept, principle of priority.
Classification of angiosperms; salient features of the systems proposed by Bentham and Hooker and
Engler and Prantl.

%" ) Major contributions of cytology and molecular biology, phytochemistry and taximetrics to
taxonomy. Diversity of flowering plants as illustrated by members of the families Ranunculaceae,
Papaveraceae, Caryophyllaceae, Capparidaceae, Cucurbitaceae, Rutaceae and Apiaceae.

%" ) Diversity of flowering plants as illustrated by members of the families Asteraceae,
Acanthaceae, Apocynaceae, Asclepiadaceae, Scrophulariaceae, Lamiaceae, Euphorbiaceae,
Musaceae and Poaceae.

%" ) Embryology: Structure of anther and pistil. Development of the male and female
gametophytes; pollen-pistil interactions, self incompatibility; Double fertilization; Development of
endosperm and embryo; Brief account of experimental embryology. Basics of gene imprinting.

" S LT B A B

Field study of diversities found in leaf shapes, size, thickness and surface properties.

The following families are for detailed taxonomic studies:
Ranunculaceae:
Papareraceae:
Caryophyllaceae:
Capparidaceae:
Rutaceae:
Apiaceae:
Cucurbitaceae: # or any Cucurbit
Asteraceae: $
Acanthaceae: %

. Apocynaceae: & b

. Asclepiadaceae:

. Scrophulariaceae:

. Euphorbiaceae: (

. Lamiaceae: )

. Musaceae:

. Poaceae: & $

NN R W

et ke \O
NN B WD~ O
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Bhandari, M.M. Flora of Indian Desert 1990.

Bhojwani, S.S. and Bhatnagar, S.P. The Embryology of Angiosperms, 4th Revised and enlarged
edition, Vikas Publ., New Delhi, 2016.

Davis, P.H. and Heywood, V.H. Principles of Angiosperm Taxonomy, Oliver and Boyd, London,

1963.



Fegerig K. and Vender PifiThe Principles of Pollination Ecology, Pergamon Press, 1979.

Gifford, E.M. and Foster, A.S. Morphology and Evolution of Vascular Plants, W.H. Freemad

and Company, New York, 1979.

Heywood, V.H. and Moore, D.M. (eds.) Morphology and Evolution of Vascular Plants, W.H.
Freeman and Company, New York, 1984.

Jeftrey, C. An Introduction to Plant Taxonomy, Cambridge University Press, Cambridge, London,
1982.

Jones, S.D. Jr. and Suchsinger, A.E. Plant Systematic (2nd ed.) McGraw-Hill Book Co., New York,
1986.

Maheshwari, J.K. Flora of Delhi, CSIR, New Delhi, 1963.

Redford, A.E.: Fundamentals of Plant Systematics, Harper and Row, New York, 1986.

Sharma, O.P. Taxonomy: Tata McGraw Hill Pub. Company Ltd., New Delhi 2000.

Singh, G. Plant Systematics — Theory and Practices, Oxford and IBH Pvt. Ltd., New Delhi, 1999.
Singh, V., Pandey, P.C. and Jain, D.K. Angiosperms, Rastogi Pub., Meerut, 2016
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%" ) Anatomy of Angiosperms: Concept of stem cell in plants. Root system; Root apical
meristem; differentiation of primary and secondary tissues and their roles; structural modification
for storage, respiration, reproduction and for interaction with microbes.

%" ) Shoot system: The shoot apical meristem and its histological organization; vascularization
of primary shoot in monocotyledons and dicotyledons; cambium and its functions; formation of
secondary xylem, a general account of wood structure in relation to conduction of water and
minerals; characteristics of growth rings, sapwood and heart wood; secondary phloem-structure,
function relationship; Periderm.

%" ) Abnormal secondary growth and Leaf: Abnormal secondary growth in stems due to
abnormal origin and activity of cambium. Leaf: Internal structure in relation to photosynthesis and
water loss; adaptations to water stress; senescence and abscission.

%" ) Economic Botany, Food plants: Rice, wheat, maize, potato, sugarcane. Fibers: Cotton and
Jute. Vegetable oils: Groundnut, mustard and coconut, General account of sources of firewood,
timber and bamboos. Beverages: Tea and coffee; Rubber.

%" ) Spices and Condiments: General account. Medicinal plants with special reference to
Rajasthan: % * + $ & (
, and - . Ethnobotany: Introduction, methods of Ethnobotanical studies, knowledge of
aboriginals in Rajasthan.

" S LTI A B

% "$2.: L.S. of shoot tip of study cytohistological zonation and origin in leaf primordial.
Anatomy of primary and secondary growths in monocots and dicots using hand sections (or
prepared slides). Structure of secondary phloem and xylem. Growth rings in wood. Microscopic
study of wood in T.S., T.L.S. and R.L.S. Internal structure of leaf. Structure and development of
stomata (using epidermal peels of leaf). Anatomy of root, primary and secondary structures,
Abnormal secondary growth in stem.

$%$24  $" %.: Food plants: Study of morphology and structure. Simple microchemicals tests
of the food storing tissues in rice, wheat, maize, potato and sugarcane. Microscopic examination of
starch in these plants (except sugarcane).
Fibers: Study of cotton fiber, tests for cellulose.
Vegetable oils: study of hand sections of Groundnut, Mustard and Coconut and staining of oils
droplets by Sudan III and Sudan Black

#4 5,#",: To study sources of firewood (10 plants), timber-yielding trees (10 trees) and
bamboos. A list to be prepared mentioning special features
Medicinal plants & Spices: Black pepper, cloves, cardamom - describe them in briefly. Study of 10
medicinal plants. Write their botanical and common names, parts used and diseases/disorders
for which they are prescribed.
Beverages & Rubber: Coffee, Tea & Rubber
"1%$-$" %.: Ethobotanically important plants of Rajasthan ( ( and )
*t " o+,
Cutter, E.G. Plant Anatomy: Experiment and Interpretation, Part II. Organs, Edward Amold,
London, 1971.



Esau, K. Anatomy of Seed Plants, 2nd John Wiley & Sons, New York, 1977.

Fahn, A. Plant Anatomy. 2nd ed. Pergamon Press, Oxford, 1974.

Kocchar, S.L. Economic Botany in Tropics. 2nd ed. Mac-millan India Ltd., New Delhi, 1998.
Mauseth, J.D. Plant Anatomy, The Benjamin/Cummings Publ. Company Inc., Menloc Park,
California, USA, 1988.

Sambamurthy, A.V.S.S. and Subramanyam, N.S. A Text book of Economic Botany, Wiley
Eastern Ltd., New York, 1989.

Sharma, O.P. Hill’s Economic Botany (Late Dr. A.F. Hill, Adapted by O.P. Sharma), Tata
McGraw Hill Co., Ltd., New Delhi, 1996.

Simposon, B.B. and Conner-Ororzaly, M. Economic Botany Plants in Our World, McGraw Hill,
New York, 1986.
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Course | Nomenclature Marks Per Number of | Internal | University | Total | Min.
Paper/ Practical | Periods Marks | Examinatio | for Pass
Board per week n Marks the | Marks
Year
Paper I | Chordate
Structure and Theory 50 2 Theory 10 | Theory 40 50
Function
Paper II | Developmental
Biology Theory 50 2 Theory 10 | Theory 40 50 54
Paper | Immunology,
I Microbiology Theory 50 2 Theory 10 | Theory 40 50
and
Biotechnology
PRACTICAL COURSE
(One Board) Practical 75 3X2 Practical Practical 75 27
15 60
Duration of examination of each theory papers 3 hours
Duration of examination of practicals 5 hours
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C

Course | Nomenclature Number | Number | External | GInternal | GGPractical | Total
of of
Papers | Periods
per week
Paper I | INORGANIC
CHEMISTRY 1 2 40 10 50
Paper | Organic Chemistry
11 1 2 40 10 50
Paper | PHYSICAL
11 CHEMISTRY 1 2 40 10 50
PRACTICAL COURSE 2 60 15 75
Duration of examination of each theory papers 3 hours
Duration of examination of practicals 5 hours

NOTE- *There shall be two summative tests of 10 marks each; Out of 20 internal marks a candidate
will have to get a minimum of 8 marks for a pass.

**In practical examination out of 30 students have to score minimum of 11 marks to pass

Note: Each theory paper is divided in three parts i.e. Section-A, Section —B and Section—C.

"#$% : Will consist of 10 compulsory questions. There will be two questions from each unit
and answer of each question shall be limited up to 30 words. Each question will carry of 1 mark.

"#$% & : Will consist of 10 questions. Each unit will be having two questions; students will
answer one question from each Unit. Answer of each question shall be limited up to 250 words.
Each question carries 3.5 Marks.

"#$% : will consist of total 05 questions. Students will answer any 03 questions and answer of

each question shall be limited up to 500 words. Each question carries 7.5 Marks.



0!
%P1+ % 1 24,").

%" ) 1 24,"1.%9 1 %,848% 42 %",
General characteristics and Periodicity in properties with emphasis on their electronic configuration
and multiple oxidation states of 3d, 4d and 5d series elements.Coloured ion formation, magnetic,
catalytic properties and complex formation tendency in 3d series elements.

%a" ) $$! o "#$% $205*%
Werner’s coordination theory and experimental verification, Effective Atomic Number concept,
chelates, nomenclature of coordination compounds, stereoisomerism in complexes of coordination
number 4 and 6.Complexometric titrations and theory of metallochrome indicators.

&' )9 4T 42 %",

124", %  %"1 % ,: Electronic structure, oxidation state, ionic radii, colours, spectral and
magnetic properties. Lanthanide contraction and its consequences.

1 2#"1. 89 "% ,: General characteristics, comparative treatment with lanthanides in respect to
ionic radii, oxidation states, Magnetic behaviour and spectral properties.

%" ) $% 0",$9 #, % -, ,: Arrhenius, Bronsted-Lowry, Lewis and Usanovichconcept.
Acid base titrations and theory of indicators, Redox titrations.

$% H* $*, ,$65 %",: Physical properties of solvent, types of solvents and their
generalcharacteristics. Reactions in non-aqueous solvents with reference to liquid NH3 and liquidSO2

%#" ) 8* w5 Y% 4.4,
Types of quantitative analysis: Gravimetric and volumetric analysis.
Precipitation, Co-precipitation and Post precipitation.
Errors in chemical analysis: types of error and their minimization;
Accuracy, Precision, Standard Deviation.

$$7,  $22% )
1. Inorganic Chemistry by SatyaPrakash
2. Inorganic Chemistry by B.R. Puri& L.R. Sharma
3. Inorganic Chemistry by Sangeetal.oonker , Ramesh Book Depot, Jaipur
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Ultraviolet (UV) absorption spectroscopy — absorption laws (Beer-Lambert law), molar absorptivity,
presentation and analysis of UV spectra, types of electronic transitions, effect of conjugation. Concept
of chromophore and auxochrome. Bathochromic, hypsochromic, hyperchromic and hypochromic
shifts. UV spectra of conjugated enes and enones.UV applications including identification of groups

we ) 4 $1$,
Classification and nomenclature.
Monohydric alcohols — nomenclature, methods of formation by reduction of aldehydes, ketones,
carboxylic acids and esters.Hydrogen bonding.Acidic nature.Reactions of alcohols. Dihydric alcohols
— nomenclature, methods of formation, chemical reactions of vicinal glycols, oxidative cleavage
[Pb(OAc)4 and HIO4] and pinacol-pinacolone rearrangement.
Trihydric alcohols — nomenclature and methods of formation, chemical reactions of glycerol.

1 %$4,
Nomenclature, structure and bonding.Preparation of phenols, physical properties and acidic
character.Comparative acidic strengths of alcohols and phenols, resonance stabilization of phenoxide
ion.Reactions of phenols —  electrophilic  aromatic  substitution, acylation and
carboxylation.Mechanisms of Fries rearrangement, Claisen rearrangement, Gatterman synthesis,
Hauben-Hoesch reaction, Lederer-Manasse reaction and Reimer- Tiemann reaction.

%" ) 4 1. , % 1 "$%,
Nomenclature and structure of the carbonyl group. Synthesis of aldehydes and ketones with particular
reference to the synthesis of aldehydes from acid chlorides, synthesis of aldehydes and ketones using
1,3-dithianes, synthesis of ketones from nitriles and from carboxylic acids. Physical
properties.Mechanism of nucleophilic additions to carbonyl group with particular emphasis on
benzoin, aldol, Perkin and Knoevenagel condensations.Condensation with ammonia and its
derivatives.Wittig reaction.Mannich reaction.Use of acetals as protecting group.Oxidation of
aldehydes, Baeyer-Villiger oxidation of ketones, Cannizzaro reaction.MPV, Clemmensen, Wolff-
Kishner, LiAIH4 and NaBHa.

T NI YT
Nomenclature, structure and bonding, physical properties, acidity of carboxylic acids, effects of
substituents on acid strength.Preparation of carboxylic acids.Reactions of carboxylic acids.Hell-
Volhard-Zelinsky reaction.Reduction of carboxylic acids.Mechanism of decarboxylation, esterification
and hydrolysis of esters (acidic and basic). Reactive methylene compounds: malonic ester and
acetoacetic ester — preparation and synthetic applications. Mechanism of Claisen condensation

"L, % /0%/%
Nomenclature of ethers and methods of their formation, physical properties. Chemical
reactions — cleavage and autoxidation, Ziesel’s method for methoxy group.
Synthesis of epoxides. Acid and base-catalyzed ring opening of epoxides, orientation of
epoxide, reactions of Grignard and organolithium reagents with epoxides.

%" ) 1+ % $208*% , B9 #1S+ %
Preparation of nitroalkanes and nitroarenes.Chemical reactions of nitroalkanes.Mechanisms of
nucleophilic substitution in nitroarenes and their reductions in acidic, neutral and alkaline media.Picric
acid.



7.4 % 1.4 2#% ,: Reactivity, structure and nomenclature of amines, physicalproperties.
Stereochemistry of amines.Separation of a mixture of primary, secondary andtertiary amines.
Structural features effecting basic nature of amines. Amine salts as phasetransfercatalysts. Preparation
of alkyl and aryl amines (reduction of nitro compounds.nitriles), reductive amination of aldehydic and
ketonic compounds.Gabriel-phthalimidereaction, Hofmann bromamide reaction.Reactions of amines,
electrophilic aromaticsubstitution in aryl amines, reactions of amines with nitrous acid. Synthetic
transformationsof aryl diazonium salts, azo coupling.

$7, $22 %
1. Advanced Organic Chemistry by Mukherji, Singh &Kapoor
2. Organic Chemistry by Bahal and Bahal
3. Advanced Organic Chemistry by Morrison & Boyd
4. Carbonic RasayanBy K.M. Gangotri, RBD.
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Logarithmic relations, curve sketching, linear graphs and calculation of slopes, differentiation of
functions like a*, e*,x", sin x, cos x, tan x, log X; maxima and minima, partial differentiation.
Integration of some useful functions; like x",1/ x, ¢', constant, sin x, cos X, integration by parts.
Permutations and combinations.Probability.

B ), $%,
Deviation from ideal behavior, Vander Waals equation of state and its discussion. Critical Phenomena:
PV isotherms of real gases, continuity of states, relationship between critical constants and Vander
Waals constants, the law of corresponding states, reduced equation of state.
Molecular velocities: Root mean square, average and most probable velocities(No derivation).
Qualitative discussion of the Maxwell’s distribution of molecular velocities, collision number, mean
free path and collision diameter. Liquification of gases (based on Joule-Thomson effect).Numericals.

%#" ) #H* % SusE 4 "
Liquid State: %" 12%4 >4 19§10 ° "1* "*1 SO MH*} | < H* #" "5 , 140"#$%>
Structural differences between solids, liquids and gases. Liquid crystals: Classification-nematic,
smectic and cholestric phases. Theory of liquid crystal (Swarm theory).
Colloidal State: ~ %%#"#$% $9 $U$t ,* 4 ,,#0% "1$% $9 Pu$# ,
Solids in liquids (sols): properties — kinetic, optical and electrical; stability of colloids, Hardy-Schulze
law, protective action, Gold number. Liquids in liquids (emulsions): types of emulsions, preparation,
Emulsifier, Theory of Emuloion.
Liquids in solids (gels): classification, preparation and properties, imbibitions and syncresis.General
applications of colloids.

o)
Types of liquid mixtures, ideal and non-ideal mixtures, vapour pressure of liquid mixtures, distillation
of immiscible liquid mixtures.
Partially miscible liquids-phenol-water, triethylamine-water, nicotine-water-systems, consolute
temperature-lower and upper, Effect of impurity on consolute temperature- Phenol-water system,
immiscible liquids, Principal and Methodology of steam distillation. Numericals

%" )
Rate, order, molecularity and stoichiometry of a reaction, Derivation of Integrated rate lawand
characteristics of zero, first and second order reactions, Pseudo-first order reaction,Determination of
the order of reaction-differential method, method of integration(hit andtrial method), half-life method
and isolation method.
Theories of Reaction Rate: Simple collision theory and its limitations, transition statetheory
(equilibrium hypothesis) and derivation of the rate constant, Thermodynamicalformulation of rate
constant, Comparison of collision theory and transition state theory,Numericals.

$$7, *++ )" )
1. The Eelements of Physical Chemistry, P.W. Atkins, Oxford.
2. Physical Chemistry Through problems, S.K. Dogra and S. Dogra, Wile Eastern Ltd.
3. Principles of Physical Chemistry, B.R. Puri, L.R. Sharma and M.S. Pathania,
ShobhanLalNaginchand& Co.
4. Physical Chemistry, Bahl and Tuli, S. Chand & Co.(P) Ltd.
5. Physical Chemistry, Vol. I & 11, S. Pahari, New Central Book Agency (P) Ltd



6. BhoticRasayan (Hindi Medium), K.R. Genwa, RBD Jaipur

-$! "$1. $*I,

%1+ %t 1 24"1.)) K
I 582 "I % 4.4,
<#> To estimate Barium as barium sulphate.
<#> To estimate copper as cupric oxide/ copper (I) thiocynate.
<##> To estimate Zinc as Zinc oxide.
I+ 0% 1 24"1.)J K
<#> Calibration of Thermometer: - The following compounds may be used for the
calibration purpose 800-820 (Naphthalene), 113.50-1140 (Acetanilide), 132.50-1330 (Urea) and
1220 (Benzoic acid).
<#> Qualitative Analysis: - Identification of organic compounds (one liquid and one solid)
through the functional group analysis (containing only one functional group).

1.4 4 124")J) 6K
Viscosity and Surface Tension:
(I) To determine the surface tension of a given organic liquid by Stalagmometer .
(IT) To determine the viscosity of the given organic liquid by Ostwald Viscometer
(ITI) To determine the composition of a binary solution by surface tension measurement.
(IV) To determine the composition of a binary solution by Viscosity measurement.

C )¢
- W / %0+,
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Nomenclature of Theory Num‘per of Univ. GInternal

Course Periods Total
Papers Exam.

per week

Paper I | Electromagnetics 2 40 10 50

Paper 11 Statls',tlcal and Thermal 5 40 10 50
Physics

Paper 111 Quantum Mechanics and 5 40 10 50
Spectroscopy

PRACTICAL COURSE 2 60 15 75

C

%#" ) Vector Fields: Scalar and Vector fields, gradient of a scalar field, divergence of vector
fieldand their physical significance, curl of vector field, line integral of vector field, surfaceintegral and
flux of a vector field. Gauss law, its integral and differential form, statement andexplanation of Gauss
theorem and Stokes theorem.

%#" ) Electrostatics: Potential and field of an arbitrary charge distribution, concept of multipoles,

Potential & field due to a dipole and quadrupole, torque on a dipole in an electric field. Electrostatic
energy of a uniformly charged sphere.Classical radius of an electron.
Electric field in matter: Atomic and molecular dipoles, polarizability, permanent dipole moment,
Dielectrics, polarization Vector, capacity of parallel plate condenser with partially or completely filled
dielectrics, electric displacement and Gauss Law in general form, electrostatic energy of a charge
distribution in dielectrics. Lorentz local field and Clausius-Mossotti equation.

%" ) Electrostatic fields: Conductors in an electric field, boundary condition for potential,
boundary conditions for electrostatic field at electric surface, uniqueness theorem, method of images
and its application for system of point charge near a grounded conducting plane. Poisson’s and Laplace
equation in Cartesian, cylindrical and spherical polar coordinates (without derivation).

Solution of Laplace equation in Cartesian coordinates, potential at a point inside a rectangular box.

%#" ) Magnetics: Biot-Savart law, Ampere circuital law in integral and differential forms,
divergence of B field, Force on a current carrying wire and torque on a current carrying loop in
magnetic field.



Magnetic field in matter: Magnetization Vector, uniform magnetization and surface current, non-
uniform magnetization, B,M,H Vectors and their inter-relations, Bohr magneton, orbital magnetic
moment and angular momentum, Electron Spin and Magnetic moment, Magnetic Susceptibility.

%#"  )Electromagnetic Induction, Faraday's laws of Electromagnetic induction, its integral and

differential form; Lenz’s law; Self and mutual inductance, measurement of self inductance by Rayleigh
method; Energy stored in magnetic field.
Transient response: Charge and discharge of condenser through resistance, determination of high
resistance by leakage, growth and decay of current in LR circuit; A. C. Circuits, use of / operator in
alternating current circuits. LCR circuit in series and in parallel (A.C.), phase diagram, Resonance and
Q factor, Sharpness of resonance.

$$7, <+ ")
Berkeley: Physics Course, Vol. II: Electricity and Magnetism, Tata McGraw Hill.
Spiegel, M.R.: Vector Analysis, Schaum's Outline Series, McGraw Hill.
Laud, B.B.: Electro-magnetics, Wiley Eastern.
Matveev, A.N.: Electricity and Magnetism, Mir Publishers, Moscow.
Griffiths: Introduction to Electrodynamics, PHI.

C

%#" ) Statistical Method: Particle States, distribution of particles in two particle states, Probability
of a given distribution, distribution corresponding to maximum probability, relative probability curve
with increasing number of particles, binomial distribution, Standard deviation, micro-states and macro-
states of a system, principle of equal ‘a priori’ probabilities, equilibrium state, fluctuations,reversibility
and irreversibility, States of a particle inside a box, number of accessible states between an
infinitesimally small energy interval, momentum interval, phase space, statistical weight of a
configuration of a macro state, indistinguishable and distinguishable particles, entropy and principle of
increase of entropy, statistical ensemble, time and ensemble averages; Thermal interaction between
two systems, zeroth law of thermodynamics, concept of temperature.

%#" ) Canonical ensemble, Boltzmann canonical distribution, partition function, a two state
system, paramagnetic susceptibility, heat capacity, Boltzmann formula for entropy, average energy and
fluctuations, free energy, adiabatic interaction, enthalpy, general interaction, Gibbs free energy, first
law of thermodynamics, phase transitions, Clausius-Clapeyron equation.

Ideal Classical Gas, Maxwell velocity and speed distributions, partition function, entropy (Sackur-
Tetrode relation), Gibbs paradox; equation of state, ideal gas temperature scale, Vander-Waal’s
equation of state; heat capacities of monatomic and diatomic gases, ortho and para hydrogen.

%#" ) Systems with variable Energy and Particle Number: Chemical potentials, grand canonical
distribution, Partition function, number fluctuations, grand potential, equation of state of an ideal
classical gas, Saha’s ionization formula, Maxwell-Boltzmann, Fermi-Dirac and Bose-Einstein
Statistics, Fermi gas at OK temperature; thermionic emission, strongly degenerate boson gas; Bose-
Einstein Condensation, liquid helium.



%#" ) Macroscopic Thermodynamics: Second law of thermodynamics; Carnot cycle, Carnot
theorem, thermodynamic temperature scale and its identity with perfect gas temperature scale, entropy
change in isothermal, and adiabatic expansions of an ideal gas; Thermodynamic potentials, Maxwell’s
equations Cp-Cv, Cp/Cy, Black body radiation, energy density and pressure, Stefan-Boltzmann law,
Wien’s displacement law, Planck’s law.

%#" ) Temperature changes in Joule and Joule-Thomson expansions, Regenerative cooling,
adiabatic demagnetization and production of low temperatures, third law of thermodynamics, negative
temperatures. Transport Phenomena: Mean free path, collision cross-sections, mean free time,
viscosity, thermal conductivity and self-diffusion.

$$7, <+ ")
1. Reif : Statistical Physics, Berkeley, Vol. 5, McGraw Hill.
2. Mandl : Statistical Physics, ELBS and Wiley.
3. Reif : Fundamentals of Statistical and Thermal Physics, McGraw Hill.
4. C. Kittel and H. Kroemer : Thermal Physics, CSS.
5. W.G.V. Rosser: An Introduction to Statistical Physics, Elis Horwood.
6. Lokanathan and Gambhir: Statistical and Thermal Physics, Prentice Hall.

8 CC

%#" ) Development of quantum theory: Blackbody radiation and their characteristics, failure of
classical physics to explain spectral distribution of blackbody radiation, Planck’s quantum Hypothesis,
Average energy of Planck oscillator, Planck’s radiation formula, Wien’s law, Rayleigh-Jean’s Law,
Stefan-Boltzmann’s Law; Failure of classical physics to explain photo-electric effect and Compton
effect, photons as carrier of energy and momentum of electro-magnetic waves.

%#" ) Wave Mechanics and Schrddinger equation: Phase velocity and group velocity of waves,

wave particle duality; De Broglie Hypothesis; De Broglie group and phase velocity, wave packet,
Heisenberg uncertainty principle, Statement and its equation from wavepacket in space and time;
Application of uncertainty principle such as (i) Non-existence of electron in nucleus, (i1) Ground state
of H-atom, (iii) Natural line width of spectral lines, X-ray microscope, Particles passing through (a)
single slit and (b) double slit and observed on screen behind, explanation of distribution in terms of
probability amplitude and interference of probability amplitude.
Postulates of Quantum Mechanics: Wave functions, Schrodinger superposition principle, operators in
Quantum mechanics, Hermitian operators, expectation values, Interpretation of wave-function,
symmetric and anti-symmetric wave functions, concept of parity; Probability density, Schrodinger
equation, Schrodinger equation for free particle; Arguments in favour of this equation.

%#" ) Application of Schrédinger equation: Schrodinger equation for particle moving in potential
field, Time dependent and time independent Schrodinger equation, Stationary states, Orthogonality of
wave functions, Probability current density, Ehrenfest Theorem, Simple solution of Schrodinger

*%



equation (Restricted to one dimensional case), Particle in one dimensional infinite well, Particle in one
dimensional finite well (one or both sides of well may be non-rigid), Calculation of reflection and
transmission coefficient for potential step and potential barrier.

Ot ) Atomic Spectroscopy: Orbital angular momentum, electron spin and Stern Gerlac
experiment, Total angular momentum, Spin-orbit interaction, Vector model of atom and quantum
numbers associated with atom, L-S coupling and j-j coupling, Statement of Hund’s Rule and Lande
Interval Rule (without derivation), Fine structure of spectral lines, spectral terms up to two valence
electron system, Pauli’s exclusion principle.

%#" ) Atom in magnetic field: Magnetic moment of atom, contribution from orbital and spin
angular momentum, gyro-magnetic ratio; Interaction energy of atom in magnetic field, splitting of
energy levels, using good quantum numbers in Normal Zeeman effect, Anomalous Zeeman effect and
Paschen-Back effect, Selection rules for dipole transitions.

Molecular spectroscopy: qualitative features of molecular spectra, rigid rotator, rotational and
vibrational energy levels of diatomic molecules, rotational-vibrational spectra.

$$7, <+ ")
1. Semat: Atomic Physics
2.Alonso and Finn: Fundamental University Physics, Vol. — II1.
3. Beiser: Concepts in Modern Physcis
4. Waghmare: Quantum Mechanics
5. Wehr, Richards, Adair: Physics of the Atom, Narosa.

3 C Lo
Note: Any 15 experiments to be performed by all the students out of following list.

Low resistance by Carey Foster Bridge.

Variation of magnetic field along the axis of circular Coil.

Study of an RL Circuit for Phase relations.

Study of rise and decay in CR Circuit.

Study of electro-magnetic function and verification of Faraday's Laws.

Determination of temperature coefficient of platinum resistance thermometer using Carey

Foster Bridge.

7. Determine thermal conductivity of a bad conductor by Lee’s method.

8. Determination of Ballistic Constant of a Ballistic galvanometer using condenser.

9. Determination of Ballistic Constant of a Ballistic galvanometer by steady deflection method.

10. Determination of high resistance by method of leakage.

11. Study of Gaussian distribution using statistical board.

12. Determination of mutual inductance of a coil.

13. Experimental verification of the first law of thermodynamics by discharging the condenser.

14. Study of variation of total thermal radiation with temperature.

15. Plot thermo emf versus temperature and find the neutral temperature and temperature of
inversion.

16. Determination of Self Inductance of a Coil using Ballistic galvanometer.

A

*5



17.
18.

19.

20.

To study the electromagnetic damping of a compound pendulum.

To study the excitation of normal modes and measure frequency splitting using two coupled
oscillator.

Study of dependence of velocity of wave propagation on line parameters using torsional wave
apparatus.

Study of variation of reflection coefficient on nature of termination using torsional wave
apparatus.

*+
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"#$%  will consist of 10 compulsory questions. There will be two questions from each unit and answer (30
words). Each question carries 1 mark.

"#$%  will consist of 10 questions. Two questions from each unit and the examinee will answer (250 words)
one question from each Unit. Each question carries 4 marks.

"#$%  ?ill consist of 5 questions, one from each unit. The examinee will answer any 03 questions (with
answer limit of 500 words). Each question carries 10 marks.

/2 $*1) 0 /7 )¢

$$I %" $2 "1, 9@ #2 %,#1$%, % LI B/ i
Unit 1 : Sphere, Cone and Cylinder (Rectangular Coordinates only)

Unit 2 : The Central Conicoids (referred to principal axes). Tangents and tangent planes, Polar planes
and polar lines, Section with a given centre, Enveloping cone, Enveloping cylinder and related
problems.

Unit 3 : Equations of the normal to an ellipsoid, number of normals from a given point to an ellipsoid,
Cone through six normals, Conjugate diameter and diametral planes and their properties. Cone as a
Central surface. Paraboloids.

Unit 4 : Plane Sections of Conicoids, Umbilics, Generating lines of hyperboloid of one sheet and its
properties.

Unit 5 : Vector Calculus : Curl, Gradient and Divergence & Identities involving these operators.
Theorems of Stoke, Green and Gauss (Statement, application and verification only).

Gupta, Juneja : Vector Analysis; Ramesh Book Depot, Jaipur.

Gokhroo, Saini, Bhati : Vector Calculus (Hindi Ed.); Navkar Prakashan, Ajmer
Bhargava, Banwari Lal : Vector Calculus (Hindi Ed. ); Jaipur Publishing House, Jaipur
Bell, R.J.T.: Coordinate Geometry of Three dimensions;Macmillan India Ltd., New Delhi
Vasistha, Agarwal : Analytical Solid Geometry; Pragati Prakashn, Meerut

Gokhroo, Saini & Rathi : Analytical 3-D Geometry (HindiEd);Jaipur Pub. House, Jaipur
Bansal, Bhargva, Agarwal : 3-D Coordinate Geometry II; Jaipur Pub. House, Jaipur

*B
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%" : Difference operators and factorial notation, Differences of polynomial, Newton’s formulae for forward
and backward interpolations. Divided differences, relation between divided differences and Simple difference.
Newton’s general interpolation formulae, Lagrange interpolation formula.

%" . Central differences, Gauss, Stirling and Bessel interpolation formulae. Numerical Differentiation.
Numerical integration, Trapezoidal, Simpson’s and Weddle’s rules.

%#" @: Solution of linear difference equations with constant and variable coefficients. Solution of Algebraic
and Transcendental equations, Iterative, Regula Falsi and Newton Raphson methods.

%" A: Convex sets and their properties, introduction to linear programming problems. Mathematical
formulation; Graphical method of solution of linear programming problems for two variables.

%#" 6: The simplex technique and its application to simple L.P. problems. Concepts of daulity in linear
programming. Framing of dual programming. Elementary theorems of daulity.

Gokhroo, Saini : Linear Programming (Hindi Ed. ), Navkar Prakashan, Ajmer.

Mittal, Sethi : Linear Programming, Pragati Prakashan, Meerut

Goyal, Mittal : Numerical Analysis, Prograti Prakashan, Meerut

Bansal, Bhargava : Numerical Analysis (Hindi Ed.); Jaipur Publishing House, Jaipur

Saxena, H.C. : Numerical Analysis; S.Chand & Co., New Delhi

Gokhroo : Numerical Analysis (Hindi Ed.);Navkar Prakashan, Ajmer

Bhargava, Sharma, Bhati : Linear programming (Hindi Ed.); Jaipur Publishing House, Jaipur.

*C



0!

899 1 %" 4 H* "i$%,

%" : Exact and reducible to exact differential equations of first order and first degree. First order higher
degree differential equations solvable for x,y,p. Clairaut’s form and singular solutions.

%#" : Linear differential equations with constant coefficients, Homogeneous linear differential equations with
variable coefficients. Simultaneous differential equations, Total differential equations of the form Pdx + Qdy +
Rdz = 0, by method of inspection and method for homogeneous equations.

%" @: Linear differential equations of second order of the form 2 0
— S

Exact Linear differential equations of n™ order. Exact Non-Linear differential equations. Differential equations
2

of the various forms e.g., (i) #( ) (i1) Equations not containing y directly (iii) Equations not

2

bl
containing x directly and other forms. Method of variation of parameters to the solution of second order linear
differential equations.

%#" A: Series solutions of Second Order Linear differential equations, Power series method, Bessel and
Legendre equations. Partial differential equations of the first order. Lagrange’s solution. Some special types of
equations which can be solved easily by methods other than the general method. Charpit (general) method of
solution.

%#" 6: Partial differential equations of second and higher order. Classification of linear partial differential
equations of second order. Homogeneous and non-homogeneous equations with constant coefficients. Partial
differential equations reducible to equations with constant coefficients. Monge’s method of integrating Rr + Ss
+Tt=V.

Sharma, Gupta : Differential Equations; Krishna Prakashan, Meerut

Ray, Chaturvedi : Differential equations; Kedar Nath, Ram Nath & co., Agra.

Bansal, Dhami : Differential equations (Vol. II); Jaipur Publishing House, Jaipur
Gokhroo, Saini, Kumbhat : Differential equations (Hindi Ed.);Navkar Prakashan, Ajmer

Gokhroo, Saini, Oza : Partial differential equations; Jaipur Publishing House, Jaipur.
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% 1, % "1 Ol$2#% %" ,$44 " 124% %",

& )1 % $4". B * "iS%)
1.Education: Meaning, Concept and Nature.
2.Social & Cultural Diversity: Meaning, Concept and their Impact on Education.
3.Social, Cultural, economic and Political Perspective of Society and Education.
4.Role of the school in developing National, Secular and Humanistic identities.
5.Determinants of identity formation in individuals and groups: Social categories, such as Caste, Class,
Gender, Religion, Language and Age.
& ) _* %9 $" 2081 1. % t% $#". B $%,"#"$h 4 1S54 45%,
1.Meaning & concept of: Pluralistic and Egalitarian culture identity, gender equality, poverty and
Gender sensitization and their relation with education.
2.Concept of inequality, discrimination, marginalization and their impact on education and society.
3.Preamble, Fundamental rights & duties of citizens & directive principles of National policies.
4. Constitutional provisions on human & child right, and values.
5. Role of NCPCR (National commission on Protection of Child Right)
6. National integration and National security.

& 1$$44% $ &4 %" /"
Understanding the nature and processes of socialisation
(1) At home: family as a social institution; parenting styles and their impact; transmission of parental
expectations and values.
(i1) Socialisation and the community: neighbourhood, extended family, religious group and their
socialisation functions.
(111)At school: impact of entry to school; school as a social institution; value-formation in the context
of schooling.
(iv) Various dimensions of self and the impact of socialisation on development of self.
(v) Understanding interface between home, community and school; inter-linkages within wider socio-
cultural contexts.

%



(vi) Paradigm Shift in Pedagogical Concept with reference to social context.

& 2 VH%+ % # % $% 1%, % "1 #1  * “i$% 44208 "“#$%,
1.Meaning, Concept and Impact of Liberalisation Globalization and Privatization on Education.
2. Stratification of Education: concept and process.

3. Social Mobility, Social Cohesion, Technological Invasion and Knowledge Explosion.
4.Education for marginalized group like women, Dalits and Tribal people.
& $%" 208! V. o x L % SM#
1.Contemporary challenges related to equalization of opportunities in education.
2. Right to Education and Challenges in implementation, SSA, NayeeTaleem.
3. Education and Industrialization.
4. Learning without Burden — Prof. Yashpal Committee Report.

(: L < %. "2391$2 "1 9$US24%+> )
1. Arrange a discussion session in class how cultural diversity in school benefits the students
2. Observe mid day meal of a school to assess its nutritive value and social integral value (when children from
various socio-cultural background religion, caste etc. come together)
3. List down some of the habits of students which they bring exclusively from home or outside school.
4. Present a report in class about the education of marginalized group.
5. Examine policy & constitutional provision on equality and right to education.
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10 Sexena, N.R.Swaroop, Principles of Education, International Publishing House, Merrut (U.P)
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Understand the concept of Educational Technology and Information Technology and its role in
construction of knowledge
Prepare teachers for ICT class room
Develop the abilities and the skills to use computer as a learning device.
Develop the professional skills related to ICT
Develop an spirit of appreciation towards ICT
Develop the professional ethics in uses of ICT
Develop the competencies for generating information through internet

)

i.Role of Information technology in 'construction of knowledge'
i1.Concept of Educational technology
iit.Computer assisted Learning, online education, Virtual classroom

C
. Use of audio Medias in Education.
2. Use of television and video in education
3. Use of newspaper in education.

@) C
(1) Functional knowledge of operating computers—on/off, word processing, use of power point, excel,
Computer as a learning tool,
(2) Effective browsing of the internet for discerning and selecting relevant information, Survey of
educational sites based in India, Downloading relevant material.

A)

(1) Preparation of learning schemes, Interactive use of audio-visual programme, Developing PPT slide
show for classroom use, Use of available software or CDs with LCD projection for subject
learning interactions

(2) Generating subject-related demonstrations using computer software, Enabling students to plan and
execute projects (using computer based research) Engaging in professional self-development.

(3) Collaborative learning tasks Interactive use of ICT: Participation in Yahoo groups, creation of
'blogs', etc.

%*



6) C
(1) Innovative usage of technology: Use of technology integration in resource-plenty as well as
resource-scarce situations
(2)Critical issues in 'internet usage' — authenticity of information,
addiction, demerits of social networking group.

D" *2:= 44 L$17< %. #5 $9"1 9$U$?2#%+>

1. Organise a symposium about ‘construction of knowledge’ and prepare the minutes.

2. Prepare a power point presentation on any 2 general topics and present them before peers.

3. Prepare a five minutes programme of teaching with a video recording of self and put the content on CD and
summit it for appraisal.

4. Watch a programme broadcast on television on educational topics & prepare an interpretational report.

5. Collect &analyse news matter related to educational issues in local context (At least 7 days news).

6. Conduct an extempore session about various issues of social media & draft summaries in the form of report.

7. Through an intensive search on internet find out some Educational apps and mention their utilities.

8. Conduct an informative session with the help of the Teacher Educator on the topic, ‘how to use search
engines efficiently and precisely’. List the outcomes (session to be conducted in the presence of expert)

9. How a mobile as a device can be used as teaching tool write a note on it on your self experiences.

10. Search at least four free educational e-books and write them on CD and submit it.

91 % ,
. Srinivasan, 21“ M. (2002).Use of computers and multimedia in education. Jaipur: Aavisakar Publication.
. Alexis, M. L. (2001).Computer for every one. Leon: Vikas Publishing house Ltd: New Delhi.
. Norton, P. (1998).Introduction to computers. New Delhi: Tata McGraw Hill Publishing Co 104
. Peter Norton's Introduction to Computers (2000), Tata McGraw-Hill Publications, New Delhi
. Schwatz&Schitz (2000), Office 2000, BPB Publications, New Delhi.
. Smha P.K. (1992), Computer Fundamentals, BPB Publications, New Delhi.
. Merrill, P.P., et al (1985), Computers in Education, Second Edition, Allyn and Bacon, New York,
. Goel, Hemant Kumar. Computer Vigyan Shikshan. R Lal Book Depot (Hindi and English)
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Become aware of the processes of socialisation at home and school that act as shaping factors in
identity formation of the school-going child (in Indian contexts);

Reflect critically on factors that shape identity formation and influence sense of self of the growing
'student' as well as 'teacher' in school aswell as in out of school situations;

Begin to understand the processes that have shaped/continue to shape one's own sense of identity as
'student’ and a 'person' located in multiple social contexts and roles;

Begin to become critically aware of 'self' and 'identity' and 'free' oneself through self-understanding,
from tendencies that lead to crystallising and limiting of one's identity as a teacher and a human
being; and

Reflect on one's aspirations and possibilities in order to develop a growing sense of agency as a
'teacher’, a 'professional’, as well as a 'human being'.

)

1. Understanding the nature and processes of socialisation

(1) At home: family as a social institution; parenting styles and their impact; transmission of parental
expectations and values;

(i1) Socialisation and the community: neighbourhood, extended family, religious group and their
socialisation functions; and

(ii1) At school: impact of entry to school; school as a social institution; value-formation in the context

of schooling.

) C 0 0 0 0

1.Aspirations: Meaning, positive & negative aspirations, realistic & unrealistic aspiration

2.Factors that influence aspirations: intelligence, sex, interests, Values, Family Pressures, Group
expectations, cultural traditions, competition with others, past experiences, the Mass Media, personal
Characteristics.

3.Self Concept: Meaning, Self concept in reference to parents expectation, Attitude towards members
of the family, physical state of the child, Biological Maturation( Early-average-late), Impact of radio
& television etc, school opportunities, school demands, religious affiliations, opinion of peers, family
economic problems, family personal problems, attitude towards peers.

4. The influence of technology and globalisation on identity formation.

@) C )

1. Schooling as a process of identity formation: ascribed, acquired and evolving.
2. Factors influencing teacher-student relationship, Early school experiences in Identity formation
3. Factors influencing attitudes toward Education: Sex, child training Methods, home influence, social class,
religion, ethnic group, peers, personal adjustment.
4. Role of the school in developing national, secular and humanistic Identities.

%5
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1. Expanding human activities and relations; increasing complexity, homogenisation of culture versus
preservation of distinctive identities; competition, uncertainty and insecurities and the
resultant identity conflicts.

6) p 0
1.The impact of one's own socialisation processes; awareness of one's own shifting identities as
'student', 'adult' and 'student-teacher' and influences that have acted/continue to act on oneself.
2.Reflections on one's own aspirations and efforts in becoming a 'teacher’.
3.Social image of the teacher in present context.
4.Teacher appraisal

I " *2:- #4 LPI7< 44 "#5¢ , 1 $20*,$1.>

1. After standing the pic ‘self- concept’ prepare a reflective journal mentioning how the school
teachers formed your self- concept.

2. Recall your childhood experiences about your social surroundings & recollect the persons who
played an imposing role in forming your- self& identity.

3. Organise a Brain-storming session on the topic values can’t be taught they are caught mention who
were the prominent speakers & contributors.

4. Recall a situation where you find yourself ill -treatedwrite your experiences.

5. What you thought of teaching profession before joining this B.Ed. Program & what you think now
after experiencing internship program. Prepare a note focusing on your weaknesses & strengths.

91 %

Hart J W teachers and Teaching, Macmillan, New York

2. Medley, D M (1982), ‘Teacher Effectiveness’ in Encyclopaedia of Education Reasearch, 5th edn,
Vol 1V, 1894-1903

Elizabeth B.Hurlock, Personality Development, (1976) McGraw Hill, Inc, New York

4. Pradhan, Ramchandra (1984), Education for Peace and Human Rights: Search for an Indian
perspective, Gandhi Marg, Special issues on Peace Education(1984), (Editor: R RDiwakar), Vol.
VI(Nos. 4 & 5) Gandhi peace foundation, New Delhi, pp270-87

Das Gupta, S N 1969, History of Indian Philosophy, KitabMAhal, Allahbad

Chopra, R K (1993) Status of Teachers in India, NCERT, New Delhi

7. Saidain, K G (1997), Problems of Educational Reconstruction, Doaba Publishing House, Delhi
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Course/ Nomenclature Number | Number | Max. Marks Total Min.

Theory of of Marks | Pass
Papers | Periods | Internal | External Marks
per
week
Paper I | Cell Biology, Genetics,
Plant Breeding and 1 2 10 40 50
Evolution 36
Paper II | Ecology and
Environmental 1 2 10 40 50
Biology
PRACTICAL COURSE 4 10 40 50 18
Duration of examination of each theory papers 3 hours
Duration of examination of practical (for both papers on same day) 4 hours

: Each theory paper is divided in three parts i.e. Section-A, Section —B and Section—C.

"#$% : Will consist of 10 compulsory questions. There will be two questions from each unit and
answer of each question shall be limited up to 30 words. Each question will carry of 1 mark.

"#$% ! : Will consist of 10 questions. Each unit will be having two questions; students will
answer one question from each Unit. Answer of each question shall be limited up to 250 words.
Each question carries 3 Marks

"#$% ! : Will consist of 10 questions. Each unit will be having two questions; students will answer
one question from each Unit. Answer of each question shall be limited up to 250 words. Each question
carries 5 Marks.

& &

%#" : History of cell biology: Concept of cell and cell theory. Cell cycle and its regulation.
Mitosis and meiosis. Structural and molecular organization of cell. Structure and function of cell wall;
plasmodesmata, plasma membrane; golgi complex, plastid, mitochondria, endoplasmic reticulum,
peroxisomes, vacuoles and nucleus.

%" : Chromatin organization: Organization and structure of chromosomes. Concept of
Nucleosomes, chromatin remodeling, Types of chromosomes and determination of sex in plants.
Chromosome alteration: Structural alteration; deletion, duplication, translocation, inversion; numerical
variation: aneuploidy and polyploidy. Molecular basis of mutation: Spontaneous and induced, brief
account of DNA damage and repair. Introduction to epigenetics.



%#"  : Nature of inheritance; Laws of Mendelian inheritance and its exceptions. Crossing over and
linkage analysis. DNA the genetic material: Structure and replication, brief
account of DNA- protein interaction. Definition of a gene-modern Concept of gene (Promoter, coding
sequences, terminator). RNA polymerases and general transcription. Regulation of gene expression in
prokaryotes and basics of gene regulation in eukaryotes.

%#"  : Origin of Agriculture, Centers of origin of crop plants and centers of Diversity. Concepts of
Centers and Non-center (Harlan Hypothesis) Principles of plant breeding- Domestication, Introduction,
Selection, Clonal propagation, Hybridization, Mutation breeding; Breeding work done on wheat; Green
revolution; Assessment and Consequences; Biodiversity and Conservation of germplasm.

%" : Theories of Evolution: Catastrophism, The Lamark’s theory, Darwin’s theory, Evidences of
organic evolution, mechanism of evolution. Origin of basic biomolecules evolution of prokaryotic and
eukaryotic cell and Origin of species. Population genetics: Allele and genotype frequency, Hardy-
Weinberg principles.

() *$ 8+, B))
+'$-$(+

Study of cell structure from onion leaf peels

Comparative study of cell structure in onion cells and Hydrilla

Smear preparation of root tips for different stages in A//ium root tip
Cytological examination special types of chromosomes (Slides)
Examination of electron micrographs of eukaryotic cells and cell organelles

Nk W=

% "%)
1. Working out laws of inheritance using seed mixtures
2. Monohybrid, dihybrid and test crosses using seed samples

- %" #(
1. Demonstration of Emasculation techniques.
() Q)

Alberts, B., Bray, D ., Lewis, J., Raff, M., Roberts, K. and Watson, 1.D. Molecular Biology of
cell. Garland Publishing Co., New York, USA

Chaudhary, H.K. Elementary Principles of Plant Breeding, Oxford & IBH Publishing New Delhi.
Gupta, P.K. A Textbook of cell and Molecular Biology, Rastogi Publications, Meerut, 2016.
Gupta, P.K. Cytology, Genetics, Evolution and plant Breeding, Rastogi, Publication Meerut, 2016.
Lodish, H., Berk, A., Zipursky, S.L., Matsudaira, P., Baltimore, D. and Darnell, J. Molecular

Cell Biology, W.H. Freeman & Co. New York, USA

Miglani, G.S. Advanced Genetics ,Narosa publishing Co., Inc., USA

Russel, P.J. Genetics. The Benjamin/ Cummings Publishing Co., Inc., USA

Shukla, R.S. and Chandel, P.S. Cytogenetics, Evolution and Plant Breeding, S. Chand & Co. Ltd., New
Delhi

Singh B.D. Textbook of plant Breeding.Kalyani Publishers, Ludhiana,1999

Sinha, U. and Sinha, S. Cytogenetics, Plant Breeding and Evolution, Vikas Publishing House,
New Delhi, 1997

Sunstand, D.P. and Simmons, M.J. Principles of Genetics, John Wiley & Sons Inc., USA 2000



%" / Plants and Environment: Atmosphere (gaseous composition), water (properties of water
cycle), light (global radiation, phytosynthetically active radiation), temperature, soil (development, soil
profiles, physico-chemical properties) and biota.
Morphological, anatomical and physiological responses of plants to water (hydrophytes and
xerophytes), temperature (thermoperiodicity and vernalization), light (photoperiodism, heliophytes and
sciophytes) and salinity

%" / Population ecology: Concept and characters, growth curves, biotic potential, ecotypes and
ecads. Seed: The significance, suspended animation; ecological adaptation and dispersal
strategies
Community ecology and Succession: Community characteristics, frequency, density, cover, life
forms and biological spectrum. Succession: concept, classification and examples (hydrosere &
Xerosere)

%" [/ Ecosystems and Productivity: Ecosystem — Structure, abiotic & biotic components, food
chain, food web, ecological pyramids, energy flow, biogeochemical cycles of carbon, nitrogen,
phosphorus and Sulphur.

Productivity: Primary productivity, its measurements and factors affecting primary productivity

%" / Environmental Biology of Indian Desert: Climate, vegetation types, adaptive strategies of
desert plants. Desertification: meanings, causes, critical issues & driving forces. Agroforestry and its
impact on desert agriculture. Desert biodiversity, Geomorphology, natural resources exploitation and
their impact on desert environment

%" / Pollution Ecology: Definitions, classification, air, water and land pollution. Concepts of
Industrial Ecology in pollution management. Global warming : Concepts and current status.
Phytogeography: Vegetation types of India — Forest and Grasslands. Biogeographical regions
of India, Remote sensing: The basics and applications in ecological studies

(@) *$ %+, 9))
1. To determine minimum number of quadrats required for reliable estimation of biomass in
herbaceous vegetation
2. To study the frequency of herbaceous species and to compare the frequency distribution with
Raunkaier’s Standard frequency diagram
3. To estimate Importance Value Index for herbaceous vegetation on the basis of relative
frequency, relative density and relative biomass in protected and Gochar land
To measure the vegetation cover of grassland through point frame
To measure the above ground plant biomass in a natural field
To determine diversity indices (richness Simpson, Shannon-Weaver) in natural fields
To estimate bulk density and porosity of soil samples
To determine moisture contents, water holding capacity and texture of soil samples
To estimate qualitatively nitrate, phosphate and potassium in soil samples
10. To study the vegetation structure through profile diagram
11. To estimate transparency and pH of different water bodies
12. To measure dissolved oxygen content in polluted and unpolluted water samples
13. To estimate salinity, hardness, carbonates and bicarbonate in different water samples
14. To determine the percent leaf area injury of different leaf samples collected around polluted site
15. To estimate dust holding capacity of the leaves of different plant species
16. Plant adaptive modifications: Specimens/Slides:

XNk

N



1) Succulents: Opuntia, Euphorbia

ii) Salt secretion: Atriplex, Chloris

ii1) Salt accumulation: Suaeda, Salsola, Zygophyllum

iv) Xerophytes: Calligonum, Capparis, Leptadenia, Parkinsonia
v) Hydrophytes: Eichhornia, Nymphaea, Hydrilla

(@ Q)
Dash, M.C. Fundamental of Ecology, Tata McGraw Hill Publishing Co. Ltd., New Delhi, 1996
Kormondy, E.J. Concepts of Ecology, Prentice — Hall of India Pvt., New Delhi, 1996
Kumar, H.D. General Ecology, Vikash Publishing House Pvt. New Delhi, 1995
Mukherjee, B. Environmental Biology, Tata McGraw Hill Publishing Co. Ltd., New Delhi, 1997
Odum, E.P. Basic Ecology, Sauders, Philadelphia, 1983
Sen, D.N. Environment and Plant Life in Indian Desert, Geobios International, Jodhpur, 1982
Sharma, P.D. Ecology and Environment, Rastogi Publications, Meerut 2016

"o
Time :4 Hours Max. Marks : 50
Min. Pass. Marks : 18
Q. 1. Prepare a suitable preparation of the given plant material (A) 8
to observe any two visible stages of mitosis. Draw labeled diagrams
of the same. Submit the slide for evaluation.
Q. 2. Perform the Ecological experiments allotted to you by lots and report the 10
results in suitable form (Major).
Q. 3. Perform the Ecological experiments allotted to you by lots and report the 5
results in suitable form (Minor).

Q. 4. Identify and comment upon the given spots 1 to 6 (covering all

disciplines of Two Theory Papers) 2x6 =12
1.
2.
3.
4,
5.
6.
Q. 5. Practical record 5
Q.6. Internal Assessment 10

TOTAL 50






Course | Nomenclature Marks Per Number of | Internal | University | Total | Min.

Paper/ Practical Periods Marks | Examinatio | for Pass

Board per week n Marks the | Marks
Year
Paper I
Theory 50 2 Theory 10 | Theory 40 50
36
Paper 11
Theory 50 2 Theory 10 | Theory 40 50
PRACTICAL COURSE
(One Board) Practical 50 3X2 Practical | Practical 40 | 50 18
10
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Distribution of Marks
Maximum Marks: 50
Minimum Pass Marks: 18
Regular Ex.
Physiological Experiment 15 20
Spots (four) 12 15
Biochemical test /Cell division Exp. 07 07
Viva-voce 06 08
40 50
Internal assessment 10 -

Total 50 50
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Course | Nomenclature Number | Number | External | 1Internal | 11Practical | Total
of of
Papers | Periods
per week
Paper I | INORGANIC
CHEMISTRY 1 2 40 10 50
Paper | Physical
11 Chemistry 1 2 40 10 50
PRACTICAL COURSE 2 40 10 50
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Metal-Ligand bonding in transition metal complexes:

Valence bond theory of complexes and its limitation, Crystal field theory, Crystal field
splitting of energy levels in octahedral, tetrahedral and square planer complexes,
crystal-field stabilization energy of octahedral complexes (Calculation Only).

Hard and soft Acid Base Concept (HSAB): Classification of acid and base as hard and
soft. Pearson’s HSAB concept and its application.

Magnetic properties of transition metal complexes: Types of magnetic behaviour,
magnetic properties of metal complexes, spin only formula, methods of determining
magnetic moment and magnetic susceptibility.

Stability of metal complexes: A brief outline of thermodynamic stability of metal
complexes and factors affecting the stability. Kinetic stability, labile and inert
complexes, colour of transition metal complexes, effective atomic number (EAN), pi
accepter ligands, experimental determination of stability constant and composition of
complex ( Job’s Method and Bjerrum’s Method).

Organometallic Chemistry: Defination, nomenclature and classification of
organometallic compounds, bonding, preparation, properties and application of
organometallic compounds of Li, Al, Hg and Sn (alkyls and aryl).
Bioinorganic Chemistry: Essential and trace elements in biological processes,
Biological role of alkali (Na, K, Li) and alkaline earth (Mg, Ca) metals.

Basic principles of Metallurgy and metallurgical processes.

Metallurgy of Copper, Zinc, Platinum and Uranium from their main ores.
$3$3) $22% /

1. Inorganic Chemistry Part I and part II by N.C.Sogani, M.L.Sharma,

G.K.Rastogi

2. Inorganic Chemistry by G.C.Shivhare, V.P.Lawania

3. Text Book of Inorganic Chemistry by P.L.Soni

4. Text Book of Inorganic Chemistry by Satya Prakash, Tuli& Madan
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First Law of Thermodynamics: statement, definition of internal energy and enthalpy.
Joule-Thomson Effect, Joule-Thomson coefficient and inversion temperature.
Calculation of w, q, dU&dH for the expansion of ideal gases under isothermal and
adiabatic conditions for reversible process. Second Law of Thermodynamics: need for
the law, different statements of the law. Carnot cycle and its efficiency,Carnot theorem.
Numerical based on above concept.

0 2% +% 2#)!
4
Concept of entropy: entropy as a state function, entropy as a function of V & T,
entropy as a function of P & T, entropy change in physical change, Clausius inequality,
entropy as a criteria of spontaneity and equilibrium. Entropy change in ideal gases and
mixing of gases. Gibbs and Helmholtz function as thermodynamic quantities, Gibbs —
Helmbholtz equation. Equilibrium constant and free energy. Reaction isotherm and
reactionisochore-Clapeyron equation and Clausius-Clapeyron equation, applications.
Third law of thermodynamics: Nernst heat theorem, Statement of third law and
evaluation of absolute entropy from heat capacity data. Numericals.

0) 474472
Statement and meaning of the terms — phase, component and degree of freedom, Gibbs
phase rule, phase equilibria of one component system- water and sulphur systems.
Phase equilibria of two component system- solid-liquid equilibria, simple eutectic —
Pb-Ag systems, desiliverisation of lead.
Solid solutions — compound formation with congruent melting point (Mg-Zn) and
incongruent melting point, (FeCl3-H20O)system. Freezing mixtures.
Nernst distribution law — deviations from Nernst Law, applications to study of complex
ion and solvent extraction.

- "$026)" +1
Conductance, Specific conductance and equivalent conductance. Activity, activity
coefficient and ionic strength. Debye-Huckel-Onsager’s equation for strong
electrolytes (elementary treatment only). Transport number, definition and
determination by Hittorf method and moving boundary method.
Applications of conductivity measurements: determination of degree of dissociation,
determination of Ka of acids, determination of solubility product of a sparingly soluble
salt, Conductometric titrations and their types.

"$0 26" +1!
Nernst equation, derivation of cell E.M.F. and single electrode potential, standard
hydrogen electrode-reference electrodes- standard electrode potential, sign
conventions. Electrolytic and Galvanic cells — reversible and irreversible cells,
conventional representation of electrochemical cells. EMF of a cell and its



measurements. Computation of cell EMF. Calculation of thermodynamic quantities of
cell reactions (_G, H and K). Concentration cell with and without transport
(mathematical treatment), liquid junction potential, application of concentration cells,
valency of ions, solubility product and activity coefficient.
Potentiometric titrations, Determination of pH using hydrogen, quinhydrone and glass
electrodes. Numericals.

$$3) "(()" /
1. The Elements of Physical Chemistry, P.W. Atkins, Oxford.
2. Physical Chemistry Through problems, S.K. Dogra and S. Dogra, Wiley
Eastern Ltd.
3. Principles of Physical Chemistry, B.R. Puri, L.R. Sharma and M.S. Pathania,
Shobhan Lal Naginchand& Co.
4. BhoticRasayan (Hindi medium) by K.R.Genwa RBD.
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1. Practical Chemistry, S.Giri, D.N.Bajpai and O.P.Pandey Publ. S. Chand
2. Experimental Organic Chemistry Vol I & II, P.R. Singh, D.S. Gupta and K.S. Bajpai, Tata
McGraw Hill.
3. Laboratory Manual in Organic Chemistry, R.K. Bansal, Wiley Eastern.
4. Vogel’s Textbook of Practical Organic Chemistry, B.S. Furniss, A.J. Hannaford, V. Rogers,



P.W.G. Smith and A.R. Tatchell, ELBS.

5. Experiments in General Chemistry, C.N.R. Rao and U.C. Agarwal, East-West Press.
6. Experiments in Physical Chemistry, R.C. Das and B. Behra, Tata McGraw Hill.

7. Advanced Practical Physical Chemistry, J.B. Yadav, Goel Publishing House.

8. Advanced Experimental Chemistry, Vol. I-Physical, J.N. Gurtu and R. Kapoor, S. Chand &
Co.



Number of
Course Nomenclature of Theory Periods Univ. Exam. Linternal Total
Papers
per week
Paper I | Electronics 2 40 10 50
Paper II | Solid State Physics 2 40 10 50
PRACTICAL COURSE 2 40 10 50
/

%#" / Intrinsic and extrinsic semi-conductors, Fermi levels, mass-action law; carrier injection,
recombination, diffusion and diffusion length, drift and diffusion currents, continuity equation;
p-n junction, potential barrier, biasing, current-voltage relation, space charge and diffusion
capacitances; varactor diode; Zener diode; tunnel diode; photovoltaic effect, solar cell.

Power supplies: Full wave and half wave rectifiers; ripple factor, voltage regulation; filters;
Zener regulation.

%#" / Network theorems — Thevenin, Norton, Maximum power transfer and Miller theorems.
Dipolar junction transistors, Ebers-Moll equations; CB, CE and CC configurations, BJT
characteristics; biasing and thermal stabilization, self bias; hybrid parameters of a two port
network; small signal hybrid equivalent model of a BJT at low frequencies, current, voltage
and power gains; input and output impedances; high frequency hybrid pi model, short
circuit current gain, fB and fo; current gain with resistive load.

Oott" Field effect transistors, JFET, MOSEET, construction and characteristics; FETs as
voltage Controlled Devices, small signal model.
Large signal amplifiers, class A, B and C operations and efficiencies; distortions;
determination of second harmonic distortion; push-pull amplifiers; impedance matching.

Ot Negative Feedback: Current and voltage negative feedbacks; effect on stability, input
and output impedances, distortion, frequency response; emitter follower.
Oscillators: Positive feedback, Barkhausen criterion; RC phase-shift oscillator; Hartley and
Colpitts oscillators, UJT and sweep generators using UJT; Transistor as a switch and Astable
multi-vibrator.

%#"  Operational amplifiers, inverting and non-inverting; differential amplifiers, CMRR;
measurement of OP AMP parameters; use of OP AMPs as adder, in analog integration and



differentiation.
Digital circuits, Boolean algebra; AND, OR, NOT, NOR, NAND, XOR gates; logic gate
circuits; realization of logic functions.

$$3))°(()" /

1. J. Millman and CC Halkias: Integrated Electronics : Analog and Digital Circuits and Systems,
Tata McGraw Hill.
2. A. Mottertshead: Electronic Devices and Circuits — An Introduction, Prentice Hall India.

%#" / Crystal structure : Different terms of crystal structure, Fundamental types of lattices,
Two and three dimensional lattice types; Seven system of crystals, Characteristics of sc,bcc, fcc,
hcp; Miller indices, orientation of planes in cubic lattices; Distribution of Atoms in atomic planes
of cubic lattices. Distance between successive planes; Von-Laue’s equations of diffraction of X-
rays, Bragg’s Law, scattering from lattice of point-atoms. Scattering factor. Geometrical
Scattering factor for sc, bee, fce. Reciprocal lattice and its properties.

%#" /Crystal binding and lattice vibrations : Inter-atomic forces of solids. Crystal of inert
gases, cohesive energy and bulk modulus. Ionic crystals, Madelung energy and
bulkmodulus.Covalent crystals. Hydrogen bonded crystals, Atomic radii. Concept ofphonons
Vibration of monatomic lattices, lattice with two atoms per primitive cell. Localphonon
modes.Density of states in one dimension, three dimensions, lattice heat capacityfor Einstein
model, Debye model.

%#"  / Free Electron theory of metals : Free electron model, Density of states of electron gas,
Fermi-Dirac distribution function, effect of temperature on Fermi-Dirac distribution function,
Fermi energy at absolute zero temperature and low temperature.Electron heat
capacity. Thermionic emission. Boltzmann transport equation, Sommerfeld theory of electrical
conductivity, Thermal conductivity, Wiedmann-Franz Law. Hall effect.

%#"  /Band theory: Formation of bands and origin of energy gap, Bloch theorem, Kronig
Penney model, crystal momentum and velocity of an electron.Effective mass of
electrons.Electrons and holes.Number of states in a band, insulator, semi-conductor and
metal.Construction of Brillouin Zones and Fermi-surfaces. Fermi levels in intrinsic, n- type and
p- type semi-conductors, Mass action Law. The static dielectric constants of solids.Local electric
field at an atom.

%#" / Magnetism : Diamagnetism and Larmor precession, classical theory of diamagnetism,
Para-magnetism and its classical theory, free electron theory.Molecular theory of
ferromagnetism.

Experimental Survey of Superconductivity : Zero resistance, persistent currents, effect of



magnetic fields, flux exclusion, Intermediate state, Entropy effect, frequency effects,
Gyromagnetic ratio, Isotope effect. Occurrence of superconductivity. Thermoelectric effects,
thermal conductivity. High temperature oxide, superconductors and their properties.BCS theory
(elementary idea without mathematical derivation), Magnetic levitation.

$83) ()"

1. Kittel: Introduction to Solid State Physics, Wiley Eastern.
2. A.J. Dekker: Solid State Physics, McMillian India.
3. L. Azaroff: Theory of Solids.

7 - 8 9

Note: Any 15 experiments to be performed by all the students out of following list.

1. Study of dependence of velocity of wave propagation on line parameters using torsional
wave apparatus.

2. e/m by Thomson’s method.

Measurement of inductance of coil by Anderson’s bridge.

4. Measurement of capacitance and dielectric constant of a liquid and gas by De-Sauty

Bridge.

To determine the energy Band gap in a semiconductor using junction diode.

6. Study of the characteristics of a given transistor (PNP/NPN) in common emitter
configuration and find the value of parameter of given transistor.

7. Study of the characteristics of a given transistor (PNP/NPN) in common base
configuration and find the value of parameter of given transistor.

8. Study the characteristics of rectifier junction diode and Zener diode.

9. Study of ripple factor for shunt capacitor, series inductor, L-section and  section filters using full
wave rectifier circuit.

10. Study of frequency response of single stage transistor amplifier (variation of gain with
frequency).

11. Study the characteristics of field effect transistor (FET).

12. Study the negative feedback effect on voltage gain, and input and output impedances of the
amplifier.

13. Study of operational amplifier (OP-AMP).

14. Design and study of RC phase shift oscillator.

15. Design and Voltage study of AND, OR, NOT, NAND and NOR gates circuits using diodes and
transistors.

16. Study of RC circuits as integrating and differentiating systems with Square input.

17. Study of Hybrid Solar and wind energy.

18. Transient Analysis of C-R and L-R circuit.

19. Determination of parameter of transformer.

20. Study of Nano TiO, Solar Cell.
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Note: - New experiments may be added on availability of equipments
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"#$%  will consist of 10 compulsory questions. There will be two questions from each unit and
answer (30 words). Each question carries 1 mark.

"#$%  will consist of 10 questions. Two questions from each unit and the examinee will answer (250
words) one question from each Unit. Each question carries 4 marks.

"#$%  <ill consist of 5 questions, one from each unit. The examinee will answer any 03 questions
(with answer limit of 500 words). Each question carries 10 marks.
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%#" : Resultant and equilibrium of coplanar forces acting on a rigid body. Friction.
%" : Stable and Unstable equilibrium. Forces in three dimensions, Poinsot’s central axis, Wrenches.
%" =: Virtual work and common catenary.

%#" ?: Velocities and accelerations along radial and transverse directions and along tangential and
normal directions. Simple harmonic motion and motion under inverse square law.

%#" @: Motion on smooth and rough plane curves, circular and cycloidal motions. Central forces and
central orbits (excluding planetary motion).

S.L. Ioney : Statics

R.S. Verma : A Text Book on Statics; S. Chand & Co., New Delhi.

S.L. Loney : Dynamics of a particle & Rigid bodies.

Ray, M : A Text book on Dynamics; S. Chand & Co., New Delhi

Gokhroo, Saini & Yadav : Higher Dynamics II (Hindi Ed.); Navkar Prakashan, Ajmer
Bhargava, Agarwal : Dynamics (Hindi Ed. );Jaipur Publishing House, Jaipur
Bhargava, Agarwal, Gupta : Statics (Hindi Ed.); Jaipur Publishing House, Jaipur
Gokhroo : Statics (Hindi Ed.); Navkar Prakashan, Ajmer.
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%" : Subgroups, Cosets, Lagrange’s theorem, Product Theorem of subgroups, Conjugate elements,

conjugate complexes, Centre of a group, Normaliser of an element and of a complex. Normal subgroups,
quotient Groups, Commutator subgroup of a group. Homomorphism, Fundamental theorem of
homomorphism.

%" =/ Definition and kinds of rings, Integral domain, Division ring, Field, Subring of a ring, Subfield of
a field. Characteristic of a ring and field.

%#" ?: Ideals of a ring, Quotient rings, Prime fields, Prime ideals, Field of quotients of an integral
domain, Definition and examples of a vector space, subspace of a vector space, Linear combination and
linear space, Linear dependence and independence of vectors. Direct product of vector spaces and internal
direct sums of subspaces.

%" @/ Bases and dimension of a finitely generated spaces, Quotient space, Isomorphism, Linear
transformation (Homomorphism), Rank and nullity of linear transformation.

Sharma, G.C. : Modern Algebra; Ram Prasad & Sons, Agra.

Bansal & Bhargava : Abstract Algebra (Hindi Ed. ); Jaipur Publishing House, Jaipur.
Agarwal, R.S. : Text Book on Modern Algebra; S. Chand & Co., New Delhi.
Gokhroo & Saini : Abstract Algebra (Hindi Ed. ); Jaipur Publishing House, Jaipur.
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First

Teaching, Learning & Assessment

70

30

100

Second

Gender Issues in Education

70

30

100

Third

Pedagogy Course I(Part I)

70

30

100

Fourth

Pedagogy Course II(Part I)

70

30

100

Fifth

Art & Aesthetics

50

Grand
Total

450

Other Activities

(1) Five Microteaching Skills to be practiced
before Internship (25 Marks)

(2)Co-curricular Activities (10 Marks)
(3)Open Air Session Two Days (10 Marks)

(4)Student-teacher’s Multi-dimensional
Appraisal (05 Marks)

150

Internship Activities
(1) ) One Week School Observation
(10 Marks)

(2) School Internship (Five Weeks) For
Pedagogy Part- I & Pedagogy Part- 11 (30+30=60
Marks)

(3) Criticism Lesson (10+10=20 Marks)

(4) Action Research/Survey/Case study (Any
one) (10 Marks)

Grand
Total

600
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. In Third year of B.Sc B.Ed, School internship will be of six weeks.
. Candidate has to practice five skills (assigned by college) in microteaching as a part of pre —

internship activity. Each Skill will be performed twice as teach and reteach. They have to
maintain the record of the micro lessons delivered.

Co-curricular & Extra-curricular activities must be spread all through the year which should also
include special days’ celebration.

To understand the local resources, people & community, an open air session of two days’ will be
conducted. It includes survey of that area as well as community work. Record of the work down
is to be maintained.

. Individual appraisal of the student-teachers will be done by the supervisor through a portfolio on

some set criteria about their year-long activities, individual attributes & personal qualities like
discipline, honesty, dedication, commitment etc.

Internship of 6 weeks includes initial six days for general observation of the ongoing school
activities & classroom teaching of the host teachers.

. The students will deliver at least 15 lessons of each pedagogy paper. It is expected that the

students play the participative role in all school activities and take necessary responsibilities as
and when required. If required they can take all vacant and required classes.

There will be two criticism lessons (one in each pedagogy subject) for the progressive assessment
of the student-teacher.

The student-teacher will have to do an Action Research or Survey or a Case Study (Any one) as
assigned by the concerned supervisor and will submit the report.
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To develop scientific attitude for the process of teaching & learning.

To provide an overall view on teaching & learning style and ideas to enhance these activities.

To develop insight for perfect teaching by its overall perspectives in detail.

To understand assessing children’s progress, both in terms of their psychological development
and the criteria provided by the curriculum.

Understand the different dimensions of learning and related assessment procedures, tools and
techniques.Analyse, Manage and interpret assessment data.

Assessment for culturally responsive in diverse classroom.

Develop critical understanding of issues in assessment and explore, realistic, comprehensive and
dynamic assessment process which are culturally responsive for use in the classroom.

Develop enabling processes which lead to better learning and more confident and creative
learners.

Understand the critical role of assessment in enhancing learning Critiques the traditional purpose
of assessment (as a mechanism to filter learners as per their abilities or potentials and thus
reducing learning to a limited set of expertise that can be displayed on papers, assessment as a
selective and competitive act and achievement as an outcome of individual’s innate factors.)

w _# ST 0m( Oe( 3¢) % %)" T W% - " " ()

1.Micro teaching-Concept, meaning, characteristics, Phases, Micro-teaching cycle,

2.Teaching Skills-meaning and characteristics; Introduction skill, skillof reinforcement, Skill of
probing in Questioning, Skill of Stimulus Variation, Blackboard Writing Skill

3.Classroom instruction strategies- Introduction,Classification. Brain storming, Team teaching,
Conference, Symposium, Seminar and workshop.

968" L A O#% (% O#%()"+- /
1.Effective Teaching: Meaning, Component and Parameters of Effective Teaching,Principles of
Teaching,

2.Teacher  behaviour and classroom climate (Flanders’ interaction  analysis
system)Teacherbehaviour, effect of Verbal and Non-Verbal behaviour of Teacher on students’
learning.

3. Teaching for culturally diverse students, theory of culturally relevant pedagogy.

4. Creative Teaching: Meaning, concept and ways of teaching creatively.

5. Teaching Style: - Concept, Types and effect on learners’ learning process, factor affecting
teaching Style.

6.Use of out of class experiences of children in classroom teaching, Organisational climate and
teaching.
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I.Learning — Meaning, and characteristics, factors influencing learning, Types of learning
(Insight, Constructivist and Social), Tradition and changes in view of the learning process a
shift from teaching to learning.

2. Principles of learning, Quality of learning.

3.Unlearning to learn

4. Role of teacher in teaching-learning situations: (a) Transmitter of knowledge (b) Teacher
as a Role Model (c) Facilitator for Encouraging Children to Construct knowledge
(Constructivist Approach)(d) Co-learner.

5.Role of motivation in learning — Concept, Motivational Strategies to be used in classroom
teaching.

6.Learning Style: - concept, Types and importance in Teaching —Learning process, factors
affecting learning style.

7.Diversity among learners and learning needs (with reference to special needs).

8.Multilingual background: Concept, Multilingual background of children and its classroom
implications.

% 2 $% " % +:)$; N N2 %/

1.Meaning & concept of assessment, Measurement and Evaluation and Their Interrelationship,

Purpose of Assessment ( Prognostic, Monitoring of Learning, Providing Feedback, Promotion ,

Diagnosing), Principles of Assessment, and Perspectives.

2.Classification of assessment: Base on purpose (Prognostic, Formative, summative and

Diagnostic), Scope (Teacher made, Standardized) Attribute measured (Achievement, Aptitude,

Attitude, etc), Nature of information gathered (Qualitative, Quantitative) Mode of response (Oral

and written, Nature of interpretation (norm referenced, criteria referenced).

3.Assessment of cognitive learning : Types and levels of Cognitive learning, understanding and

application, thinking skills — convergent, divergent, critical, problem solving and decision

making, items and procedures for their assessment .

4.Assessment of affective learning: Attitude, values, interest, self — concept; Procedures for their

assessment.

5.Continuous and Comprehensive Evaluation: Concept, Need and Process.

6.Grading: Concept, types and Application, Indicators for grading Psycho-Social dimensions of

assessment.

7.Individual appraisal through portfolio.

%" @) N2 %' A ) % - " )/

1.Use of projects, Assignments, Worksheet, Practical Work, and Performance based activities,

seminars and reports as assessment devices.

2.Assessment of Group Processes — Cooperative Learning and Social Skills.

3.Self, Peer and Teacher Assessment.

4.Participatory assessment and community monitoring, critical analysis of prevalent practices of

assessment.

5.Typology of questions; Activities and tasks (open-ended questions, MCQ, true and false, etc.)

reflecting - Problem solving, creative and critical thinking, enhancing imagination and

environmental awareness.

6.Construction and Selection of items, Guidelines for administration and Scoring procedure

(Manual and electronic), Construction of achievement test.




7.Analysis and interpretation of student’s performance; calculation of percentage, measure of
central tendency, percentile & percentile rank,graphical representations.

8.Relationship of assessment with self -esteem; motivation and identity as learner, assessment of
fixed and growth mindsets.

9.Limitations of assessment- lock sided assessment, overemphasis on return assessment, stress
on rote memorization, and overemphasis on competition.

$": _f 8 95 Utsh ; $2"0 ;$--$<tp(6/
1.Analysing the behaviour of your fellow student-teachers, find out how socio-cultural factors have
influenced & shaped their learning.
2.Write a report about some best teachers in your past experiences & write some special features of their
ways of teaching.
3. Conduct a case study of an individual (Educationally exceptional — Differently-abled).
4. Conduct and interview of 02 students of multilingual background and list the problems face by them in
classroom conditions.
5. Trace out some of the odd Non-Verbal behaviour of any 05 fellow student teachers.
$ -1 T2 4 - 8% 3 %tdh ; $2 "0 ;$-$<th(6
1.Prepare a diagnostic test of any subject from upper primary to senior secondary level, give
suggestions for improvement.
2.Presentation of papers on examination and evaluation policies.
3.Individual appraisal of a school student through portfolio.
4.Prepare an annual plan for continuous and comprehensive evaluation at upper primary to senior
secondary level any subject.
5.Construction, administration and interpretation of self made achievement text.

%
8"
Concept Publishing Company Private Ltd, MahanGarden, New Delhi.
S b & | &) #"
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:" Shrama R.A., ARYA -2008, mega trends in instructional technology,(Programmed
instruction E-learning, local book depot, Meerut (up)
" + &) o &-" &) + )34
" Siddiqui, mujebulhasan, 2009, teachings of teaching (classroom teaching). APH publishing,
New Delhi.

=" Mathur, Dr. S.S, Mathur, Dr. Anju.2007-2008 development of learner and teaching learning
process, agrawal publication Agra.

&"" Rao. V.K, reddy, R.s.1992, learning and teaching commonwealth publishers, New Delhi.

&&" Bhatnagar, Dr. A.B, bhatnagar, Dr.Meehakshi, bhatnagaranurag, 2008, Development of

learner and teaching learning process, R.1al book, depot, Meerut.
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6- Paul, Black (2012). Assessment for learning McGraw.

7- East, lorna M. Assessment as learning sage pub. 2010

8- Ecclestone, Kathryn. Transforming formative assessment in life long learning. McGrauH, 1.
Eng.2010
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Develop basic understanding and familiarity with key concepts—gender, gender bias, gender
stereotype, empowerment, gender parity, equity and equality, patriarchy and feminism.
Understand the gradual paradigm shift from women's studies to gender studies and some
important landmarks in connection with gender and education in the historical and
contemporary period.
Learn about gender issues in school, curriculum and textual materials across disciplines,
pedagogical processes and its intersection with class, caste, religion and region.
Understand how gender, power and sexuality are related to education (in terms of access,
curriculum and pedagogy).
Develop an understanding of the paradigm shift from women studies to gender studies, based
on the historical backdrop.

Student to construct critically the impact of policies programmes and scheme for promotion of
gender equality and empowerment.
Apply the conceptual tools learnt regarding gender and sexuality to understand issues related to
Sexual Harassment at the workplace and Child Sexual Abuse.
Develop an understanding of different theories on gender and education and relate it to power
relations. The institutions involved in socialisation processes would be analysed to see how
socialisation practices impact power relations and identity formation.
Understand how gender relates to education and schooling. The students will be able to
understand on how school as an institution addresses gender concerns in curriculum, textual
materials and pedagogy. It will enable the student to draw linkages between life skills and
sexuality.

W'/ __ % N IO+ $% M
1.Concepts and terms - Relate them with their context in understanding the power relations:
Gender, Sex, Sexuality, Patriarchy, Masculinity and Feminism
2. Gender Bias, Gender Stereotyping and empowerment.
3. Equity and equality in relation with caste, class, religion, ethnicity, disability and regional
disparity.
W'/ __ % ) #H(2 0"
1 Paradigm shift from women's studies to gender studies.
2. Historical backdrop: Some landmarks from social reform movements of the nineteenth and
twentieth centuries with focus on women's experiences of education.
3. Contemporary period: Recommendations of policy initiatives, commissions and committees,
schemes, programmes and plans.
W=/ __ % & $< % " ig%
1. Theories on Gender and Education: Application in the Indian Context:
Socialisation theory
Gender difference




Structural theory
Deconstructive theory
2. Gender Identities and Socialisation Practices in:
Family, Schools, Society.
3. Schooling of Girls:Inequalities and resistances (issues of access, retention and exclusion).
%" 2 % N"H) % * #*=-"2
1.Gender, culture and institution: Intersection of class, caste, religion and region
2. Gender stereo types in curriculum framework & Text-Books.
3. Teacher as an agent of change in the context of gender sensitivity.
Wae/ _ % & T A T - N2 %" % *7)
1. Linkages and differences between reproductive rights and sexual rights.
2. Development of sexuality, including primary influences in the lives of children (such as
gender, body image, role models).
3. Sites of conflict: Social and emotional.
4. Understanding the importance of addressing sexual harassment in family, neighbourhood
and other formal and informal institutions.
5. Agencies perpetuating violence: Family, school, work place and media (print and
electronic).
6. Institutions redressing sexual harassment and abuse.

"t T2F 4 - 8% 35 %t "<$: $2 "0 :$--$<#%(6
1. Observe a co-educational class room and pick out the gender biased
behaviour/situation/comments and conclude the report.
2. List some examples of gender discrimination in the prevalent society.
3. Conduct an interview of a girl student facing inequality and resistances in family and society
and also mention how it affects her aspirations.
4. Debate on women role models in various fields with emphasis on women in unconventional
roles.
5. Prepare a biography a women role model of yours and also mention how she phased out her
life struggle.

%

1. Delpit, L.D. (2012) Multiplication is for white people: raising expectations for other people’s
children, the new press.

2. Deng, Z (2013) School subjects and academic disciplines. In A. Luke, A. Woods

&Wer(Eds.),Curriculum syllabus design and equity:A primer and model. Routledge.

3. GOIL.(1966).Report of the education commission:Education and national development. New
Delhi: ministry of education.

4. GOI (1986).National policy of education.GOI.

5. GOL. (1992, 1998),National policy on education, 1986 (As modified in 1992). Retrieved from
http://mhrd.gov.in/sites/upload files/mhrd/files/NPE86-mod92.pdf

6. Menon, N.(2012)seeing like a feminist. India: Penguin.

7. Nirantar. (2010) textbook regimes: A feminist critique of nation and identity. New Delhi

8. A. banon. Robent (2010) social psychology,pearson education New Delhi

9. Goswami. Acharyabalchand,(2003), vyaktiprivar and sex jaina publication Jaipur.

10. Mathursavitri(2008),sociological foundation of education, kavitaprakashan,jaipur.



11. Sidhuramindra, (2009), sociology of education, shrisaiprintographers, New Delhi

12. Mudgal S.D. (2007), social work education today and tomorrow, book enclave, jaipur

13. Nathpramanikrathindra, (2006), gender Lhequality and women’s empowerment,abhijeet

publication Delhi

14. Malik, C.D, (2008) social and political thought Dr. B.R. ambedkar,arise publishers and
distriba, New Delhi

15. Naik, S.C.(2005) society and environment, oxford & 1B publishing co.Pvt.ltd.New Delhi

16. Runelasatypal, (2009), sociogy of the Indian education, rajadthanhindigranthakadmi, jaipur

1. www.teachernetwork.org/tnli/accomplishment

2. www.gender.com.ac.uk

3. www.genderstuddies.org.

. www.genderparddigm.com/publiscation/html.

. www.sparknotes.com/sociology/socialization/section4/rhtml.

. www.unicef/org/sower96/ngirls.html.

. WWw.jaipurrugs.org./about/our-story.
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The students will be able to-
1.Gain insight into the meaning, nature, scope and objectives of mathematics education.
2.Appreciate mathematics as a tool to engage the mind of every student.
3.Understand the process of developing the concepts related to Mathematics.
4.Appreciate the role of mathematics in day to day life.
5.Learn important mathematics: mathematics more than formulas and mechanical procedures.
6.Pose and solve meaningful problems.
7.Construct appropriate assessment tools for evaluation mathematics learning.
8.Understand methods and techniques of teaching mathematics.
9.Perform pedagogical analysis of various Topics in mathematics at secondary level.
10. Understand and use I.C.T. in teaching of mathematics.
11. Understand and use continuous and comprehensive evaluation, diagnostic testing and
remedial teaching in Mathematics.

Wt S - "0 2 ) ) f) %
1.Mathematics is not merely subject of computations skill, it is much more, it has a logical
structure.
2.Nature of mathematics — building blocks of mathematics (Concept, objectives, variables,
function & relation, symbolization)
3.Important processes of mathematics-estimation, approximation, understanding or visualizing
pattern representation, reasoning & proof, making connections, mathematical communication.

4 Historical development of mathematics as a discipline Contribution of Indian and western
mathematicians like Ramanujan, Aryabhatt, Bhaskarcharya, Pythogorous and Euclid.
5. Constructivist approach in learning mathematics.

W'/ - 02 ") ) 0$$- "*D "
1.Importance of mathematics in school curriculum.
2.Aims and objectives of teaching mathematics at secondary level. Writing objectives in
behavioral terms. Bloom’s taxonomy (revised)
3.Correlation of mathematics with other school subjects.
4.Changing trends and goals of teaching mathematics with reference of NCF 2005
5.Concept mapping of themes related to mathematics.

%'f= - "02 ") ) 0$$- "*D "
1.Nature of concept, concept formation and concept assimilation.

2. Methods of teaching mathematics at secondary level —
(a)Lecture cum demonstration



(b)Inductive-Deductive
(c)Problem Solving
(d) Project
(e)Heuristic
(f)Analytic & Synthetic
2. Techniques of teaching mathematics
(a)Oral work
(b)Written work
(¢)Drill work
(d)Home assignment
w2 (B¢ - %D % 28 $- % %( (2 %"
1.Pedagogical analysis of the units with reference to concepts, learning outcomes, activities and
learning experiences and evaluation techniques of following content at secondary level-
(a)Number system
(b)Measures of central tendency
(c)Congruency and similarity
(d)Trigonometrical ratios and identities
(e)Area and Volume
(f)Profit, loss and partnership
(g)Compound interest
(h)Graphical representation data
2. Modes of learning engagement in mathematics
(a)Providing opportunities for group activities
(b)Group/Individual Presentation
(c)Providing opportunities for sharing ides
(d)Designing different Working Models for concept formation
(e)Teaching aids and activities in laboratory work
(fHReflective written assignments
%W/O )) N2 U B A-T %S - "0 2 "F)- %k(
1.Assessment of critical thinking, logical reasoning and to discourage mechanical manipulation
and rote learning-
a)Planning of evaluation mathematics
b)Formative, Summative and predictive evaluation in mathematics
c¢) Continuous and compressive evaluation (CCE) in mathematics at secondary level
d) Diagnostic Testing, Remedial Teaching and enrichment programme for:
1. Gifted Learners
ii. Slow Learners
iii. Learners with Dyslaxica
iv. Difficulties Faced by the Teacher in Teaching of Mathematics and Suggestive Measure to
overcome them.
2. Construction of achievement test/question paper in mathematics

"t "2 - 8% 3
Any two of the following-
1.Prepare a Concept map related to any theme of Mathematics and Explain how it facilitates
teaching and learning.



2. Prepare a project related to Mathematics and report your steps.

3. Prepare a power point presentation on brief history and contribution of two mathematicians.

4. Conduct a group activity on any topic of mathematics and report your Experiences.

5. Observation of Mathematics class-room teaching in any secondary school and prepare a list
of errors committed by students.

1. Mangal, S.K. SadharanGanitShikshan, Arya Book Depot, New Delhi.

2. Bhatnagar A.B. New Dimensions in the teaching of Maths, Modern Publishers, Meerut.
3. Jain S.L.: GanitShikshanSansthan, RajsthanHindiGranthAcademy ,Jaipur.

4. Agrawal S.M. Teaching of Modern Mathematics DhanpatRai& Sons, Delhi.

5. Jagadguru Swami: Vedic Mathematics, MotiLalBanarasidas Publisher, Delhi

6. Kapur J.N. Modern Mathematics for Teachers, Arya Book Depot, New Delhi
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Student-teachers will be able to:-
1. Gain insight on the meaning,natureand scope of physical science for determining aims and
strategies of teaching-learning.
2. Appreciate that science 1s a dynamic and expanding body of knowledge;
3. Trace historical background of Physical sciences.
4. Identify and relate everyday experiences with learning physical science;
5. Appreciate various approaches of teaching-learning of physical science;
6. Perform Pedagogical analysis of various topics in Physical Sciences.
7. Analyze the contents of Physical science with respect to Content, process, skills, knowledge
organization and other critical issues.
8. Use effectively different activities/demonstrations/laboratory experiences for teaching-
learning of physical science;
9. Integrate physical science knowledge with other school subjects.
10. To understand meaning, concept and various types of assessment.

/"t S OH)E - E% ) ) #) #-%
1. Concept, Nature and Needs of Physical Sciencesand Physics teaching.
2. Scope of Physics teaching.
3. Historical Background Physical Sciences with special reference to India.
Contribution ofC.V. Raman, M.N. Saha, K.S.Krishnan,J.C. Bose,H.JBhabha, S. Chandra
Shekhar and A.P.J. Abdul Kalam in the field of Physics.
4. Science as a domain of enquiry, as a dynamic and expanding body of knowledge; Science as
a process of constructing knowledge; Physical Science as interdisciplinary area of learning
%W/ O - £% ) ) ) 0$$-)T*D "
1. Importance of Physics in school curriculum.
2. Aims &objectives of teaching Physics at school level. Writing objectives in behavioural terms.
Bloom’s taxonomy (revised).
3. Correlation of Physical Scienceswith other School Subjects
%=/ - "0% S-S+ Om( % - Ww(S$; O+ - % )
1. Scientific attitude and scientific temper: essential skills, methods and process that lead to
exploration: Generalization and validation of scientific knowledge in Physical science.
2.Lecture —cum -Demonstration, Team teaching, project method, problem solving method,
Group discussion, Programmed instruction, Inductive- Deductive, Investigatory approach,
Concept mapping, Collaborative learning, and Experiential learning in Physics: Facilitating
learners for self-study.

w2l ($C¢ - % D) % 28 $- ww( %( (2 %"



1.Pedagogical analysis of the units with reference to concepts, learning outcomes, activities and
learning experiences and evaluation techniques of following content at secondary and Senior
secondary level-

light, Electricity, magnetism, Gravitation, Laws of motion, Work and Energy, Sound

2.Modes of learning engagement in Physical Science-

a. Observations and experiments in Physical sciences: interdisciplinary linkages,

b. Relating knowledge to students daily life situations.

c. Providing opportunities for group activities and idea Sharing

d. Group/Individual Presentation

e. Designing different working Models for concept formation

f. Teaching aids and activities in laboratory work

g. Reflective written assignment
W/ )) )2 % B AT HHS; 0N - F% )- %i%(

1. Meaning, concept and construction of Achievement test,

2. Blue print: Meaning, concept, need and construction.

3. Open-book tests: Strengths and limitations

4. Formative and Summative Assessment in Biology

5. Continuous and Comprehensive Evaluation (CCE)

6. Assessment of project work in Physics (both in the laboratory and in the field )

7. Performance-based assessment; learner’s record of observations, Oral presentation of learners

work, portfolio;

8. Developing assessment framework in Physics; assessment of experimental work in Physics.

T2 t- 8% 3
Any two of the following-
Prepare a concept map on any topic and explain how it Facilitates Students’ Learning.
Description and Design of an Improvised Apparatus
Write a reflective journal on ‘Radiations and Human Health’.
Planning an out of class activity to use local resources to teach Physics and report your
experiences.
5. Prepare a plan to assess Students’ Practical work in Physics.

Ll NS
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1.Heiss, Obu)rn and Hoffman: Modern Science, the Macmillan Company, New York 1961.
2. Thurber W. and A. Collette : Teaching Science in Today's Secondary schools, Boston
Allyan and Bacon Inc., New York, 1959.
3. Vaidya, N. "The Impact of Science Teaching", Oxford and IBH Publishing Company, New
Delhi, 1971.
4. Richardson, S. : "Science Teaching in Secondary Schools", Prentice Hall, USA, 1957.
5. Sharma, R.C. and Sukla : "Modern Science Teaching" DhanpatRai and Sons, Delhi, 2002.
6. Ravi Kumar S.K., "Teaching of Science", Mangal deep Publications 2000.
7. RaoAman : Teaching of Physics, Anmol Publications, New Delhi, 1993.
8. WadhwaShalini : Modern Methods of Teaching Physics, Sarup and Sons, New Delhi, 2001.
9. Gupta S.K. : Teaching Physics Sciences in Secondary Schools, Sterling Publishers (P) Itd.,



New Delhi, 1989.
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Student-teachers will be able to:-

1. Gain insight on the meaning and nature of chemistry for determining aims and strategies of
teaching-learning.

2. Appreciate that science is a dynamic and expanding body of knowledge.

3. Appreciate the fact that every child possesses curiosity about his/her natural surroundings.

4. Identify and relate everyday experiences with learning chemistry.

5. trace historical background of Chemistry..

6. Appreciate various approaches of teaching-learning of chemistry.

7. Analyze the contents of Chemistry with respect to Content, process, skills, knowledge
organization and other critical issues.

8. Perform Pedagogical analysis of various topics in Chemistry.

9. Use effectively different activities/ demonstration/laboratory experiences for teaching-learning
of chemistry.

10. Integrate chemistry knowledge with other school subjects.

11.To understand meaning, concept and various types of assessment.

W/ "t S 020"+ ) ) #-%
1. Concept, Nature and Needs of Chemistry and Chemistry teaching.
2. Scope of Chemistry teaching.
3. Historical Background of Chemistry with special reference to India.
4. Constructivist approach in learning Chemistry.

%/ 0 28"+ ) ) 0$$-)"*D "
1. Importance of Chemistry in school curriculum.
2. Aims & objectives of teaching Chemistry at school level.Writing objectives in behavioural
terms. Bloom’s taxonomy (revised).
3. Correlation of Chemistry with other School Subjects
4. Changing trends and goals of teaching Chemistry.

%=/ - "0$ $$(+$; O % - ww($; 0 2H)" +
1. Scientific attitude and scientific temper: Nurture the natural curiosity, aesthetic senses and
creativity in Chemistry: essential skills, methods and process that lead to exploration:
Generalization and validation of scientific knowledge in Chemistry.
2. Lecture —cum Demonstration, Team teaching, project method, problem solving method,
Heuristic method, Group discussion, programmed instruction,  Inductive- Deductive,
investigatory approach, Concept mapping, Collaborative learning, and Experiential learning in
chemistry: Facilitating learners for self-study.



w2l (SC¢ - %) % 28 $;- ww( %( (2 %"

1.Pedagogical analysis of the units with reference to concepts, learning outcomes, activities and
learning experiences and evaluation techniques of following content at secondary and Senior
secondary level-Solutions, colloids, chemical equilibrium, electrochemistry, mechanical and
thermal properties of matter, chemical bonding and molecular structure, periodic table,Atom
and molecules, Chemical Reactions, Acid ,Bases and Salt, Carbon and Its Compounds, metal
and non-metalsetc.)
2. Modes of learning engagement in Chemistry-

a. Observations and experiments in Chemistry: interdisciplinary linkages,

b. Relating knowledge to students’ daily life situations.

c. Providing opportunities for group activities and idea Sharing

d. Group/Individual Presentation

e. Teaching aids and activities in laboratory work

f. Reflective written assignment
%0/ ) N2 WB A-T %S 028" +- %%(

1. Meaning, concept and construction of Achievement test,Diagnostic testing and remedial
teaching.

. Blue print: Meaning, concept, need and construction.

. Open-book tests: Strengths and limitations

. Continuous and Comprehensive Evaluation (CCE) in Sciences.

. Assessment of project work in work in Chemistry( both in the laboratory and in the field )

. Performance-based assessment; learner’s record of observations, field diary,. Oral presentation
of learners work, portfolio;
Developing assessment framework inChemistry; assessment of experimental work

inChemistry.

AN L kAW

~
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1. Perform Some Simple Experiment to clarify any Concept in Chemistry and to develop
Observation Skills. Prepare a report of entire activity.

2. Organization of exploratory activities to develop scientific attitude and temper. Report your
Experiences

3.Plan an innovation methodof teaching chemistry so as to facilitate the correlation of content
with other subjects/ day to day life. Teach that lesson in class and report complete activity with
your experiences.

4. Write a reflective journal on some innovative trends in Chemistry teaching and their
importance in Achieving aims of teaching chemistry at different level.

5.Prepare a diagnostic test and apply it in school, after discussion with concerning teacher and

give remedial measures.

;% )

1. Yadav, M.S.1995, Teaching of Chemistry, Anmol Publication, New Delhi.

2. Megi, J.S. &Negi, Rasuita, 2001, Teaching of Chemistry.

3. Yadav,M.S. 2000: Teaching Science at Higher level, Anmol Publications, New Delhi.

4. Misra,D.C. : Chemistry Teaching, Sahitya Preparation, Agra

5. Khirwadbar, Anjab 2003: Teaching of Chemistry by Modern Method, Sarup& Sons. New



delhi.

6. Das, R.C., 1985: Science Teaching in Schools, Sterling publishers Pvt. Limited. New Delhi
7. Venkataih, S., 2001: Science Education in 21st Century, Anmol Publishers, New Delhi.

8 Rao,D.B., 2001 : World conference on Science Education Discovery publishing work, New
Delhi.

9. Singh,U.K&Nayab, A.K. : 2003 : Science Education, Commonwealth Publishers, Daryaganj,
New Delhi.

10. Singh,Y .K.& Sharma Archnesh, 2003 : Modern Methods of Teaching Chemistry A.P.H.
Publishing corporation, Daryaganj,New Delhi.
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Student-teachers will be able to:-
1. Develop insight on the meaning and nature of biological science for determining aims and
strategies of teaching- learning.
2. Appreciate that science is a dynamic and expanding body of knowledge.
3. Appreciate the fact that every child possesses curiosity about his/her natural surroundings.
4. Identify and relate everyday experiences with learning of biological science.
5. Appreciate various approaches of teaching- learning of biological science.
6. Explore the process, skill in science and role of laboratory in teaching- learning.
7. Use effectively different activities / experiments/ demonstrations / laboratory experiences for
teaching-learning of biological science.
8. Integrate the biological science knowledge with other school subjects.
9. Analyze the contents of biological science with respect to Content, process, skills, knowledge
organization and other critical issues.
10. Perform Pedagogical analysis of various topics in Physical Sciences.
11. Develop process-oriented objectives based on the content themes/units.
12. To understand meaning, concept and various types of assessment.

B T ASSGE - E% ) ) Ei-%

1. Meaning, Concept, Nature and Need of Biological science and Biology teaching.

2. Scope of Biological science teaching

3. Historical development of Biological science as a discipline. Contribution of Indian and

western Biologist like HargobindKhurana, Mohinder Singh Randhawa, Salim Ali, Mendel,

Darwin, and Lamark in the field of Biology

4. Constructivist approach in learning Biological Science.

Wt/ BS-SC¢ - #% ) ) 08%-)"FD

1. Importance of Biological science in school curriculum.

2. Aims & objectives of teaching Biological science at school level. Writing objectives in
behavioural terms. Bloom’s taxonomy (revised).

3. Correlation of Biological Science with other School Subjects

4. Changing trends and goals of teaching Biology
W=/ _ "0 $$(+$; O % - WN(S; HSSCE -) ¢ Y%

1. Scientific attitude and scientific temper: Nurture the natural curiosity, aesthetic senses and
creativity in biology: essential skills, methods and process that lead to exploration,
Generalization and validation of scientific knowledge in biological science.

2.Lecture —cum Demonstration, Team teaching, Project method, Problem solving method,
Inquiry approach, Programmed instruction, Investigatory approach, Concept mapping,



Collaborative learning, and Experiential learning in biological science: Facilitating learners for
self-study.
w2l (¢ - %D % 2% $- ww( %( (2 %"

1.Pedagogical analysis of the units with reference to concepts, learning outcomes, activities and

learning experiences and evaluation techniques of following content at secondary and Senior

Secondary level-

Biological science for environment and health, peace, equity, origin of life and

evolution,biodiversity, Photosynthesis, Life processes and factors affecting it.

2.Modes of learning engagement in Biological Science-

a. Observations and experiments in biological sciences: interdisciplinary linkages,

b. Providing opportunities for group activities

c. Group/Individual Presentation

d. Providing opportunities for sharing ideas

e. Designing different working Models for concept formation.

f. Teaching aids and activities in laboratory work

g. Reflective written assignment
e/ ) N2 % B AT US%E I$S¢ - #% )

1. Meaning, concept and construction of Achievement test

2. Blue print: Meaning, concept, need and construction.

3. Construction of test items (open-ended and structured) in biological science and
administration of tests.

4. Open-book tests: Strengths and limitations

5. Formative and Summative Assessment in Biology.

6. Continuous and Comprehensive Evaluation (CCE)

7. Assessment of project work in biology (both in the laboratory and in the field)

8. Performance based assessment: learners’ record of observations, field diary, herbarium and
collection of materials.

9. Oral presentation of learners’ work in biological science, portfolio;

10. Developing assessment framework in biological science; assessment of experimental work in
biological science.

"t T2F - 8% 35 %t <$$;"0 ;$-$<in(6

1. Preparation of Scrap book to show the Contribution of any two Biologist

2. Conduct any activity among students for linking child’s natural curiosity with natural
phenomena like weather, flora and fauna; contexts. Report your Observations.

3. Preparation/ designing programmed instruction material on any topic of Biology to facilitate
learners for self —study.

4. Prepare a low cost or waste material based experiment for secondary/ senior secondary
schools.

5. Prepare a plan to assess Students’ Practical work in Biology.

’ % )
& Sood, J.K., 1987: Teaching Life Sciences, KohaliPublisher,Chandigarh.
2. Sharma, L.M., 1977: Teaching of Science & Life Science, DhanpatRai&Sons,Delhi
3. Kulshrestha, S.P., 1988: Teaching of Biology,Loyal Book Depot ,Meerut
4. Yadav K., 1993: Teaching of Life Science, AnmolPublisher,Daryaganj Delhi.
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. Yadav,M.S., 2000 : Modern Methods of Teaching Science, Anmol Publishers, Delhi.
Singh, U.K.&Nayab, A.K., 2003: ScienceEducationCommonwealth  Publishers,

Daryaganj,New Delhi

. Venkataih, S., 2001: Science education in 21st century Anmol Publishers, Delhi

. Yadav,M.S.(Ed.), 2000 : Teaching Science at Higher Level, AnmolPublishers,Delhi

. Ediger,Marlow&Rao, D.B., 2003 : Teaching Science Successfully Discovery Publishing

House, New Delhi

10. Mangal, S.K., 1996: Teaching of Science, Arya Book Depot, New Delhi

11. Dave,R.H., 1969 : Taxonomy of Educational objectives & Achievement Testing, London
University Press, London.

12. Sood,J.K., 1989 : New Directions in Science Teaching, Kohli Publishers, Chandigarh.
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Student-teachers will be able to-

1. Understand General Science as an interdisciplinary area of learning.

2. Understands aims and objectives of teaching General Science at different levels.

3. Explore different ways of creating learning situations for different concepts of science:

4. Formulate meaningful inquiry episodes, problem-solving situations, investigatory and
discovery learning projects based on upper primary, secondary and higher secondary
stages.

Facilitate development of scientific attitudes in learners.

Examine different pedagogical issues in learning science. 6. Stimulate curiosity,
inventiveness and creativity in science.

Develop ability to use science concepts for life skills.

Develop competencies for teaching, learning of science through different measures.
Construct appropriate assessment tools for evaluating learning of science.

0 Understands the CCE pattern of Evaluation.

SN

S 0 e

P - L I ) ) ) #:2-8%

1. Meaning, Concept, Needs of General science teaching.

2. Nature and scope of General science teaching

3. Main discoveries and development of science (special reference to ancient India) Science as a
domain of enquiry, as a dynamic and expanding body of knowledge, science as a process of
constructing knowledge. Science as an interdisciplinary area of learning (Physics, chemistry,
biology etc.); science for environment, health, peace & equity, science and society.Fact,
concept, principles, laws and theories- their characteristics in context of general science.

4. Constructivist approach in learning General Science.
%W/ % -)E% ) ) 0$$-)"*D "

1. Importance of General science in school curriculum.

2. Aims& objectives of teaching General science at secondary level. Writing objectives in

behavioural terms. Bloom’s taxonomy(revised).

3. Correlation of General Science with other School Subjects

4. Changing trends and goals of teaching General Science with reference to N.C.F. 2005.

5. Concept mapping of themes related to General Science.
W=/ - "0$ $S(+S; O % - Ww(S; % -) %

1. Methods and devices of teaching General science at secondary level — Lecture-cum-
Demonstration, Project, Problem solving,Heuristic, Laboratory method.

2. Techniques of teaching General Science

w( (2% WS¢ - % D) % 28 S - %in(



1.Pedagogical analysis of the units with reference to concepts, learning outcomes, activities
and learning experiences and evaluation techniques of following content at secondary level-
a. Physics —light, Electricity, magnetism, Gravitation, Work and Energy, Sound
b. Chemistry— Atom And molecules, Chemical Reactions, Acid ,Bases and Salt, Carbon and
Its Compounds, metaland non-metals
c. Biology —Cell and its Structure, Life processes, Diversity in living organisms,
d. Environmental Science— Our Environment , natural resources and its management
=% )% - W w(C (2% % - #%
a. Providing opportunities for group activities and observations.
b. Group/Individual Presentation
c. Providing opportunities for sharing ideas
d. Teaching aids and activities in laboratory work
e. Reflective written assignment
%W/ ) N2 WB A-T %S % - £% Y- %#%(
1. Meaning, concept and construction of Achievement test, diagnostic test and remedial teaching.
2. Blue print: Meaning, concept, need and construction.

3. Open-book tests: Strengths and limitations

4. Continuous and Comprehensive Evaluation (CCE) in Sciences.
5. Difficulties Faced by the teacher in evaluation process and suggestive measures to overcome
them.

"t "2F £ - 8$ 3- (Any two of the following)

1.Visit Ayurveda college/ science labs to address lauding their working process and draft a report
on their contribution to prosperity.

2.Prepare a concept map on any theme of General Science and explain its importance for
Teaching and learning.

3.Collect Information about Indian Cultural traditions and find out the scientific basis or hidden
concern for life and preservation of environment.

4.Being a Science teacher how you will remove superstitions from the Society. Report your
Strategic planning.

5.Prepare a diagnostic test and apply it in school, after discussion with concerning teacher and
give remedial measures.

’ % )
1. Sood, J.K. (1987): Teaching Life Sciences, Kohli Publishers, Chandigarh.
2. Sharma, L.M. (1977): Teaching of Science and Life Sciences, DhanpatRai& Sons, Delhi.
3. Kulshreshtha, S.P. (1988): Teaching of Biology, Loyal Book Depot, Merrut
4. Yadav, K. (1993): Teaching of Life Science Anmol Publishers, Daryaganj, Delhi.
5. Yadav, M.S. (2000): Modern Methods of Teaching Sciences, Anmol Publishers, Delhi
6. Singh, U.K.&Nayab, A K. (2003) :ScienceEducationCommonwealth Publishers, Daryaganj,
New Delhi
7. Venkataih, S. (2001): Science Education in 21st Century, Anmol Publishers, Delhi.
8. Yadav, M.S. (Ed.) (2000): Teaching Science at Higher Level, Anmol Publishers, Delhi.
9. Edger, Marlow &Rao, D.B. (2003): Teaching Science Successfully, Discovery Publishing
House, New Delhi.



10. Mangal, S.K. (1996): Teaching of Science, Arya Book Depot, and New Delhi.

11. Dave, R.H.: (1969): Taxonomy of Educational Objectives and Achievement Testing,
LondonUniversity Press, London.

12. Sood. J.K. (1989): New Directions in Science Teaching, Kohli Publishers, Chandigarh.
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The student teacher will be able to:
Understand the important concepts and Prepare unit plan, Lesson plan and yearly plan for
different classes.
Critically evaluate existing school syllabuses and textbooks.
Prepare suitable teaching aids and use them in the classroom effectively.
Fulfilment of an individual’ s potentials through fine art.
Deepen understanding, appreciation and skills in one chosen medium through self- work and
evaluate self as an artist and art educator.
Appreciate and engage with a diverse range of art processes, products and performances — folk
and classical through exposure and exchange.
Experiment and create pieces of art using different medium. Focus on colours, textures,
composition and thematic content.
Understanding basics of different Art forms - impact of Art forms on the human mind.
Enhance artistic and aesthetic sensibility among learners to enable them to respond to
the beauty in different Art forms, through genuine exploration, experience and free
expression.
Enhance skills for integrating different Art forms across school curriculum at secondary
level

%4 1 % )" % #(C " _")E % B 2
1.Meaning, Nature and Scope of art, and aesthetics, Indian Folk art ,Creative Art, Knowledge of
Indian Craft Traditions and its relevance in education , Knowledge of Indian
Contemporary Arts and Artists; Visual Arts
2.The History of music,Drama and Dance in Indian context

3.Introduction to music: " )H7 [ - #;) | & ) T 1 J# & K
) - . . J4
4. Introduction to dance: 7 .1 74
5. Introduction to drama: O - #H7 O L + 0] ] 7
0 7 . .M 0 &M# H7 &M <7 &M # 0 -7
7 H 74
%" 1 i % $:

1. Art teaching at secondary level of school education

a) The place of art in general education.

b) Education Values of Art and its relationship with other school subjects.

c¢) Role of Art is Indian culture and values.

d) Art and Society

e) Contribution of Art Teaching

2. Importance, Aims and Objective of Art Teaching (Bloom’s approach to specify the outcomes).



3. Co-relation with other Subject
4. Developing Aesthetic Values through Music, Dance and Drama.

" 1=_ "0% ) % 0%#4*" )
1. Approaches and Methods of teaching Art- Demonstration method.Lecture cum demonstration,
Experimental method, Project method, Text book, Question-answer techniques, Dramatization,
Discussion, Group work and Assignments,Drama as a teaching technique..
2.Use of ICT in art teaching.
3.Arts, Drama and Music in the classroom.

%" 17 O - %%( )$" ) B - %%%( $; "% )"0 "
T %
1.Types of primary and secondary resources: data from field, textual material, journals,
magazines, newspaper, People as resource; the significance of oral data.
2.Meaning, Concept, need and preparation of lesson plan, unit plan and annual plan.
3.Curriculum in Art for school instruction. Mughal art style, Rajasthani art style, pahari art style
4.Teaching Aids- Meaning, Importance and types of teaching Aids, Art laboratory (its need,
organization, equipments)

T @/ A-T %S, T -T)}E % B 2

1.Qualities of a good Art and AstheticTeacher.

2.Continuous and Comprehensive Evaluation (CCE) in art and asthetic education.

3.Characteristics of Assessment in art education: Types of questions best suited
forexamining/assessing/ aspect of art education; Questions for testing quantitative skills,
Questions for testing qualitative skill; Open-ended questions.

4.Blue print: Meaning, concept, need and construction.

5. Practical Evaluation and its importance

HT2E # - <$ 35 %t #A ; $2 "0 $--B<HU( " 3#N( "0 " #')0%"-
$A " )"S% BARH L $2 b "M % 26/

1.Local field trip for understanding the stone carving art to understand them in reference to their
cultural and historical importance compile a report of the same.

2.Exploration and experimentation with different methods of Visual Arts like Painting/
block printing/ collage/ clay modelling/ paper cutting and folding, etc.

3.Make five different teaching materials using different type of teaching aids (chart, Model,
Power Point, O.H.P. transparencies of Art subject.

4.Prepare and organise a street play/NukkadNatak on any emerging social issue.

5.Make a pictorial presentation of local musical instruments with its historical and cultural
significance.

6.Prepare a report and analyse how handicraft factories design their products, manage their

resources, including raw materials, its marketing and various aspects of environmental

concerns.




7. Meet some folk dance artist of the local vicinity and interview them on the point that how they
evolved into an artist.

8. Perform the TRITAAL AND KAHRAWA in DUGUN & TRIGUN in the presence of your Music teacher
and take a performance appraisal report from them.

9. Collect some folk songs in which there is a description of nature and analyse them.

10. Collect some songs which are sung on any marriage celebration.

11. Viewing/listening to live and recorded performances of Classical and Regional Art
forms & compile your personal feelings on it.

12.Local field trip for understanding working process of any art work or Art gallery/art form &
mention experiences.

13. Documentation of the processes of any one Art or Craft form with the pedagogical
basis such as weaving or printing of textiles, folk performances in the community.

14. While you were in internship if you found any student worth evaluating on any of the
aesthetic arts (Music, Dance, Drama) make an individual portfolio & submit it in college.

15. Draw Caricatures of three renowned Historical personalities.

16. Pick out art based articles and paintings from famous newspapers and compile the collected
information.

% )

1.GeargeConard:The process of Art education in the elementary school Practice Hall,
inc.England, Cliets No.1,1964.

2.Ruth Dunneth :“Art and child personality’, Methuen and Co. Ltd. London 1945.

3.Aryalaides : Kala KeAdhyapana, VinodPustakMandi, Agra.

4.KalaShikshak :Vol. No. 4 April, 1966, Special Number, Art Education, Published by
Department of Education, Rajasthan, Bikaner.

5.AAMS: Memorandum on the teaching of Art London.

6.Jeswani K K (1950) Teaching and appreciation arts in schools, Atma Ram and sons Delhi

7.KrishnamurtyJ(1973) Education & Significance of life, B I Publications Bombay.

8.KrishnamurtyJ(1973) Education & Significance of life, B I Publications Bombay.

9.Kala Shikshan, BSTC, rajasthanPathyaPustakMandal, Jaipur.

10. Veer Ram Avtaar, BhartiyaSangeetkaltihaash,(2001) Radha Publication, Delhi

11. Singh ChitraLekha, Arts Education, VinodPustalMandir, Agra
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