Ordinance and Regulations related to th

e Integra ted B.Sc.-B.Ed.
Degree

01. The Objective and the Learning outcomes of the Integrateq B.Sc.-B.Ed. Degree are.

Objectives:

* To promote Capabilities for inculcatin

g national values anqg 8oals as
mentioned in the constitution of India,
® Toact as agents of modernization and s
* To promote social copes: ing and protection
of human righ:s and right of the child.
* To acquire corapetencies and skills
* Touse COmpetencies and skijls nee
teacher.

* Tobecome Competent and committed teacher.
* To be sensitive about en ging |

ironment, Population
general equality, legal literacy etc.
* Toinculcate logical, rationa] thinking and scientific temper among the
Students.

To develop critjca] aw

Learning outcomes:

. Competence to teach effect
levels.

2. Abil ity

ively two schoo] subjects at the Elemcntar_y & secondary

o translate objeclives of secondary €ducation jp lerms of specific
Programmes anq activities in refatj

on to the curriculum,.

3. Ability to understand children’s needs. motives, growth pattern ang the process of
learning to stimulate leaming angd creative thinking to faster growth and dey elopment
4. Ability 10 use-
%, Individualizeqd instruction
6. Dynamic methods jn -arge classes.
7 Ability 1o examine pupil’s progress and effectiveness of their own teaching through
the use of proper evaluation techniques, A RS
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8. Equipment for diagnosing pupil progress and effectiveness of their own teachings

through the use of proper evaluation techniques.
9. Readiness to spot talented and gifted children and capacity to meet their needs.
10. Ability to organize various school programmes, activities for pupil.
11: Developing guidance point of view in educational, personal and vocational matters,
- Ability to access the all round development of pupils and to maintain a cumulative
record.

13. Developing certain practical skill such as:

a. Black board work

b. Preparing improvised apparatus’

¢. Preparing teaching aids and ICT.
14. Interest and competence in the development of the teaching profession and education.

Readiness to participate in activities of professional organizations.

Integrated Programme of B.Sc.-B.Ed. Degree Shall C, onsist of

1) First Year B.Sc.-B.Ed.
i) Second Year B.Sc.-B.Ed.
iii)  Third Year B.Sc.-B.Ed.
iv)  Final Year B.Sc.-B.Ed.

Duration of the Course - Four Years
Examination after each session in theory papers

Terminal 30 marks or 20 marks = Total 100

Some of the papers arc fully Sessional of havi Ing according to their practical marks as
the case may be Chemistry. Botany, Zoology. Physics & Mathematics.
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1. Compulsory Papers :

-

Pamr i

[y, Year i L& P i i
‘ItsYear Gen Fnﬂl!\h i

I
(11 Yea Year Gen Hindi [i
|

11 Year Computer Application (ICT)
IV Year | Environmental Education

*ELIGIBILITY CRITERIAN ON PASSING MARKS BUT MARKS SHALL NOT
BE INCLUDED IN DIVISION.

Group - A :- Subject Speciliasation :

.1 Educational
/ II Year eace Education |
’ 11 Year undance and Counseling in
[ School
4% Year l Physical Education & Yoéa (

Group-B : Content of Science Subject:- A Student has to opt any three paper form
group B.
Chemistry [LIT &I

“  Botany | (LI &I

[ Zoology

Year T Paper
Its Year I Instructional System &
o

Physics

Mathema:cs ST - } LI &Il e
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Group C: Pedagogy of School Subject A/B : Pedagogy of a School Subject ITIrd
Year and IVth Year(candidate shall be required to offer any two papers from the

following. for part-111 & part-1V).

 Chemistry "
. ]

Mathe matics

** In all the subjects the student has to study a minimum of 12 papers in Ist year,
12 Paper in IInd Year. 12Paper in I1Ird Year and 7 Paper in IVth Year ( Total

43Papers).
** Each theory paper will carry 100 marks and content base paper 5(a,b). 6(a,b),
7 (a,b) will carry 150 marks.(with practical part).

Scheme of Instruction for B.Se. - B.Ed Courses

Details of courses and scheme of study, titles of the papers, duration etc. for B.Sc-
-B.Ed Courses are provided in Tables given below :-

Four Years Integrated Course
Scheme of B.Sc.-B.Ed. Ist Year

, Theor " Course | Title of the Paper Evaluation
Py ! Code 1 l External Internal ! Pracncal Total
| Paper :

BSc-B.Ed |« (JLn English(Compulsory)* | 80 » F -

! :' ‘
rn Sc-BEd | ( Lhnldhood and Growing Up {l 80 B B 10
i

1‘3 Sc-BEd. ¢ Comemporarylrdlaand ! , 80 g 20 ‘_“‘J“—])o




1%

|

|

|

k
4 J

E 03 " Education ! T
N i X i
lyy | BSc-B.Ed. Instructional System & 80 PO T 100
i 04 ‘ ['{ducanf)nal . i
Evaluation ! ¢ !
| (GA) i T i
V | BSc.-B.Ed . Content I i i
- 05. i (PCB & PCM Group) i !
" 06 : (Select any Three) ! i
& | 1. Chemismy(LILID | 3333434 | 25 25 | 150
vl 07 2. Botany (LILII) ‘ 33-33+34 | 25 25 ‘ 150
| (G-B) 3. Zoology(LILID 7 33-33+34 25 25 150
_ !r 4 Physies(LILHT)  § 33+33+34 | 25 25 150
H il Mathematics(l,ll,lll), 33433434 | 25 25 150
) 750
\}“b ):\'\‘\Q A

\
%\2‘/ *ELIGIBILITY CRITERIAN ON PASSING MARKS BUT MARKS SHALL NOT
BE INCTIINED TN DIVIKION




4. Criticism Lesson

100 i , 100

i T T | " rnalliassen i
{ !
i 600*1003‘
; 100 !
= i . L.

*ELIGIBILITY CRITERIAN ON PASSING MARKS BUT MARKS SHALL NOT
BE INCLUDED IN DIVISION.
Four Years Integrated Course

Scheme of B.Sc.-B.Ed.
Cempulsory Papers
Year Paper i
Ist Year | Gen. English j’
Il Year | Gen. Hindi

I Year | Computer Application (ICT)
IV Year | Environmental Education

Group — A ; Group - B ‘
: (PCB & PCM Group)
v - (Select any Three) f
- 1. Instructional System & : Chemistry(LILIII) i

Educational Botany (LILI)
. Peace Education Zoology(LILIII)
3.Guidance angd , Mathematics(l.ll.III) :
Counseling in School ‘ . Physics(LILIIT) |
i 4. Physical Cducation & :

|
TN MR i “

Group C: Pedagogy of School Subject A/B : Pedagogy of a School Subject I1Ird
Year and IVth Year(candidate shall be required to offer any two papers from the
following. for part-IIl & part-[V).

"
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** In all the subjects the student has to study a minimum of 12 papers in st year.
12 Paper in 1Ind Year. 12Paper in IIrd Year and 7 Paper in IVth Year (Total
43Papers).

** Each theory paper will carry' 100 marks and content base paper 5(a.b). 6(a.b),
7 (a.b) will carrv 130 marks.(with practical part).

Scheme of Instruction for B.Se. - B.Ed Courses

Details of courses and scheme of study. titles of the papers. duration etc. for B.Sc.
.B.Ed Courses are provided in Tables given below -

! Yéérs l 1 Papers Marks
_lYear  "12paper +Practical 600 +150= 750

’ Il Year | 12Paper +Practical | 600 +150+100= 850

' Il Year 12Paper +Practical + Practicum +Final 1 600 +150+ 100 +100= 950
i |tesson 20

f IV Year ’ 7 Paper +Practical + Practicum +Final ; 600+ 100 +100= 800

: | ; Lesks_qn__w_‘_ ,

l Total 43Papers { 2400 +550+200 +200= 3350

e it e iC A

O. 321 The objectives of the practical work prescribed for the Integrated Programme of

B.Sc -B.Ed. Degree (Four Year) are follows:

PART II
Practical Work
Objectives:
To develop the ability and self-confidence of pupil teachers:

. To be conscious of sense of values and need for their inculcation in children through

all available means including one’s own personal life.
Possess a high sense of professional responsibility.

Develop resourcefulness. $0 as 1o make the best use of the situation available.

Appreciate and respect each child's individuality and treat him as independent ang

integrated persenality,

the educative process.
\ s
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2
3.
1
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r=i=:

11.
12!

1=
18.
19
20.

-Evaluation in terms of educational objectives use

Develop in the pupi!’s capacity for thinking and working independently and guide the
pupils to that 2nd.

Organize and manage the class for teaching leamning.

Appreciate the dynamic nature of the class situation and teaching techniques.

Define objectives of particular lessons and plan for their achievements.

- Organize the prescribed subject- matter in relation to the needs. interest and abilities of

the pupils.
Use the appropriate teaching methods and techniques.

Prepare and use appropriate teaching aids, use of the black board and other apparatus

and material properly.

. Convey ideas in clear and concise language and in a logical manner for effective

learning.

. Undertake action research.
. Give proper opportunity to gifted pupils and take propér care of the back-ward pupils.
- Co-relate knowledge of the subject being taught with other subjects and with real life

situations as and when possible.

Prepare and use assignments.

Evaluate pupil's progress.

Plan and organize co curricular activities and participate in them.
Co-operates with school teachers and administrators and learns to maintain school

records and registers.

Practical skill to teach the two school subjects offered under Theory papers VIIT A/B

and the following:

Observation of lesson delivered by experienced teachers and staff of the college.
Planning units and lessons.

Discussion of lesson plans, unit plans and lessons given (including criticism lesson)
Organization and participation in co- curricular activities.

Setting follows up assignment.

teachers

of made
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3. Practical work connected with schoo] subjects.

9. Preparation and use of audio visual aids related to methods of teaching.

10. Experimenta] and laboratory work in Chemistry, botany, zoology, physics, and
mathematics subjects of €xperimental and practical nature,

11. Study of the organization of work and activities in the school.

I3. Observation and assistance in the guidance programme.
14. Maintenance of cumulative records,
I5. Techniques of teaching in large classes.

0. 322 A candidate has to deliver at least 40 lessons (20 L essons of one teaching subject in

the degree of B.Sc.-B.Ed.

Notes :-

B.Ed. course either as 4 compulsory subject or as an optional subject provided that the
candidate studied it for at least two vears. Thus the qQualifying subjects like General
English. General Hindi. Computer Abpplication (ICT), and Environment Education,
Prescribed for running B Sc- B.Ed. course of the University or a subject dropped by
candidates at the part [ stage of the degree course shall not be treated ag teaching
subjects. '

ii.  Only such candidate shall be alloweq to offer General Science for the B.Sc-B.Eq.
Examination as have taken their running B.Sc- B.Eq. course with any two subjects out
of Chemistry, Biology, Gen. Science, Physics & Maths,

i. A candidate having Backelor's Degree in Agriculture wil] be allowed to offer Genera]
Science and Biology for the B.E4. Examination. General Science may also be allowed
to be offered by a candidate possessing the degree of B.Sc. (home Science) or passing

the B.Sc. Examination with (1) Chemistry and (ii) Any one subject of life Science, j.e.

a candidate poss essing the degree of B.Sc. Exam in any one subject of Jife science i.e,
S
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0.323

0.324

0.325

0.326

No candidate shall be allowed to appear in the Integrated B.Sc-B.Ed examination
LILIIT & TV Year unless he/she has attended (80% for all course work & practicum,
and 90% for school internship)

The examination for Integrated B.Sc.-B.Ed. for Four Year shall be in two parts- part

1" comprising theory: papers & part 2 practice of teaching in accordance with the
scheme of examination laid down from time to time.

Candidates who fail in Integrated B.Sc-B.Ed examination in part lor/ part 2 the

theory of education may present themselves for re-examination there in at a
subsequent examination without attending a further course at an affiliated training
college.
Provided that a candidate who fails in any one of the theory papers and secures at
least 48% marks in the aggregate of the remaining theory papers may be allowed to
reappear in the examination in the immediately following year in the paper in which
he/she fails only. He/she shall be declared to have passed if he/she secures minimum
passing marks prescribed for the paper in which he/she appeared and shall be
deemed to have secured minimum passing marks only prescribed for the paper
(irrespective of the marks actually obtained by his/her) for the purpose of
determining his division in accordance with the scheme of examination. The
candidate shall have to repeat the whole examination in subsequent year in case
he/she fails to clear the paper in which he/she failed.

Candidates who fail in the Integrated B.Sc-B.Ed. examination part 1 and part 2 only
in the practice of teaching may appear in the practical examination in the subsequent
year provided that they keep regular terms for four calendar months per year and

give at-least 40 lessons(20 in part 1& 20 in part 2) supervised lessons.

0.326 A: A candicate who complete a regular course of study in accordance with the

provision laid down n the ordinance. at an affiliated teacher’s training college for
four academiic vear but for good reasons fails to appear at the Integrated B.Sc-B.Ed.
€xamination may be admitted to a subsequent examination as an Ex-student as
defined in 0.325 or 0.326 Above.

0.326 B: No candidate shall be permitted to appear as an Ex-student at more than one

subsequent examination. The Integrated B.Sc-B.Ed programme shall be of Auration
)

. ‘zl 2l

egisit® e

DYy 'R‘dem\q} ,sthaf

\' Alve \.S\) ﬁ.‘?\)“ @_




of four academic vears. which can be completed in a maximum of five years from

the date of admission to the Integrated B.Sc.-B.Ed. Degree.

Regulation 42 :-

Scheme of Integrated B.Sc-B.Ed Four Year Examination:-

The Integrated B.Sc-B.Ed. (Four years) will consist of the following components;

Part I- Main theory papers of Integrated B.Sc-B.Ed.- I:-

In Integrated B.Sc.-B.Ed I Year, Paper nos.‘are 01. 02, 03 & 04 are of three hours carrying
100 marks (m‘?:; t}:eor\+ 20 for sessional) e‘ach.‘Papcr 05, 06 . 07 (G-B). in each session
are three hours carrving 150 marks (100 m‘arks theor\,‘;ZS sessionill + 25 practical.

Part [I- Practice Teaching - :;'Iicro Teaching, Internship, Practice Teaching of 20 weeks (10
at B.5c.-B.Ed Year III & 10 at B.Sc.-B.Ed Year IV) Block Teaching and Criticism and Final

Lesson in Il & TV Year per teaching subject.

Organization evaluation of practice teaching:

1. Every candidate will teach at-least 40 lessons (20in III Year & 20 in IV Year) during
practice teacling session. At least ten lessons in each subject should be supervised.

2. 40(20+20) lessons as desired in the syllabus should be completed as full period class
room lesson. Micro teaching lesson to be used in addition to those 40 lessons for
developing certain teaching skills.

3. A minimum cf ten lessors in each subject will be supervised evaluated by the subject

specialist or a team of specialists of the subjects.




I

f

- By and large. the evaluation of the performance in the Practical teaching wil] be based

- The internal assessment in practice of teaching will be finalized by the principal with

9

on the last ten lessons in the subject when the student has acquired some competence

and skilis of teaching.

the help of members of the teaching staff and the same will be communicated to the

university before the commencement of the practical each year.

At Integrated B.Sc-B.Ed III Year each candidate should be prepared to teach one

lessons at the final Practice examination. At the Integrated B.Sc-B.Ed [v Year exam

candidate should be prepared to teach two lessons (one in each subject). The external

examiners may select at-least 10% of the candidates to deliver two lessons in

Integrated B.Sc-B.Ed [V Year.

There will be a board of Examiners for the external €xamination for each college

which will examine each candidate in at-least one lesson and a minimum of 15% in

two lessons (cne in each of the two subjects).

The board of Examination will consist of:

(a) The principal of the college concerned.

(b) A principa! or a senior and experienced member of the teaching staff of another
training college. affiliated to University of Rajasthan.

(¢) An external examiner from outside the University of Rajasthan or a senior member
of the teach:ng staff of an affiliated training college.

Approximately 30 lessons will be examined by the board each day-.




Waorking out the result and awarding the division:

(1) A candidate in order ta be declared successful at the Integrated B.Sc-B.Eq. LILMm &
IV Year Examination shall be required to pass separately in Part | (Theory) and Part I
(Practice of Teaching).

(2) For a passing in Part | (Theory) a candidate shall be required to obtain at-least (@) 30

percent marks in each theory paper and sessionals (24 marks out of 80 and 6 marks out

of 20); (b) 30% marks in each theory paper and sessional (11 marks out of 35 & 4
marks out of 15) (c) 36 percent marks in the aggregate of all the theory papers.

(3) For passing in Part I] ( school internship Practice of Teaching ) a candidate shall be
required to obtain separately at-least-
** 40 percent marks in the external examination.
** 40 percent marks in internal assessment.

(#) The successtul candidates at Integrated B.Sc.-B.Ed Four Year Examination obtaining
total marks will be classified in three divisions and shall be assigned separately in

theory and school internship Practice of teaching as follows:

Division Theory Practice of Teaching
I 60% 60%
I - 48% 48%
Pass 36% 40%
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AL - B £>. o
GENERAL ENGLISH ”

Duration: 3Hrs Max. Marks: 100
Exleraald - peo
T =
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The syllabus aims at achieving the following objectives:

/. Introducing students to phonetics and enabling them to consult dictionaries for correct

pronunciation (sounds and word stress)

a8}

Reinforcing selected components of grammar and usage

Strengthening comprehension of poetry, prose and short-stories

(%)

4. Strengthening compositional skills in English for paragraph writing, CVs and job

applications. h

The pattern of the question paper will be as follows:

SECTION A: Phonetics and Translation ! (20 marks)
(10 periods)

I Transcription of Phonetic Symbols (05)

Il. Word Stress : (05)

Il Translation of 5 sentences from Hindi to English (05)

v, Translation of 10 Word form Hindi to English //

~




SECTION B: Gramnmar and Usage ’9 (¢ Marks)
{10 periods)
[, Transformation of Sentences (05)

a.~ Direct and Indirect Narration
b. Active and Passive Voice

¢. Articles (a, an, the)

. Modals ‘ (05)

I Sequence of T enses 05)

IV.  Prepositions % (Ofé)
SECTION C: Comprehension (QgMarks’)
(25 pariods)

Following essays and Stories in Essential Language Skills revised edition compiled by

Macmillan for General English B.A. / B.Com. / B.Sc.

William Blake The Little Black Boy

Sujata Bhatt Voice of the Unwanted Girl
Ruskin Bond Night Train at Deoli

M.K. Gandhi ] The Birth of Khadi

J.L. Nehru A Tryst with Destiny
A.P.J. Abdul Kalem Vision for 2020

(V5.
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Fi.o questions fo be ansvieied out of eight questions. Two marks cach based on 6 units of
N

the prescribed texts 5x2 =10

Five questions of @ Murks ezch to be answered from the given passage: 5x2 = 1©marks
Orne vocabulary question from the given passage (at least Zwords):

(Svnonyms/Antonyms/Word Formation (Prefix &Suffix) 3 Marks

SECTION D: Compositional Skills 8 Marks)

(15 periods)

L Letters-Formal and Informal A
¢
1. CVs and Job Applications (=16

1.  Paragraph Writing )6

Recommended Reading:
1. Sasikumar, V., Dutta and Rajeevan, A Course in Listening and Speaking-1 Foundation

Books. 2005,

N

Sawhney, Panja and Verma eds. English At the Workplace, Macmillan 2003.

3. Singh, R.P. Professional Communication. OUP. 2004

4. Judith Leigh. CVs and Job Application.f. OUP. 2004

5. Arthur Waldhorn and Arthur Zeiger, English Made Simple. Upa and Co.

6. Gunashekar ed. 4 Foundatio'n English Course for Undergraduates. Book 1, CIEFL,
Hyderabad.

7. Quirk and Greenbaum: 4 University Grammar of English Longman, 1973.
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AB.AH _BED.- 02

CHILDHOOD AND GROWING UP

Marks-100
External-80
Internal -20

Objectives:
After completing the course the student will be able:-

1. Todevelop an understanding of the basic concepts, methods and principles of
psychology.

2. Todevelop an understanding of nature and process of development.

3. Tounderstand the different periods of life with Psycho-Social Perspective.

4. To develop understanding of nature and process of learning in the context of various
learning theories and factors.

5. To understand the critical role of learning individual.

6. To acquaint them with various Psychological attribute of an individual,

7. Toreflect on the changing roles of children in contemporary society.

Course Content
Unit | : Role of Psychology to understand the child
* Psychology: Meaning, nature and branches of Psychology.

* Methods of Psychology: Case study and experimental.

* Educational Psychology: Meanings, Nature, scope, Educational implication of
Psychology in new Era.

* Child Psychology: Meaning, Concept.

Unit II: Multi-Dimensional Development.

* Growth and Development : Concept, stages ,Principles , Dimensions ,Factors in
influencing Development — genetic, biological ,environmental and physical
* Theories of Development
a) Piaget's and Vgotsky cognitive development.
b) Freud’s psycho —sexual development.
¢) Erikson’s psycho —social development.
d) Linguistic development.
e) Kohlbery's and Gilligan’s moral development.
f) Bandura’s social development.
8) Gessel’s maturation theory.

) —
31 )
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Unit I1I: Child Growing up

* Childhood: Meaning, concept and characteristics, effects of family , schools ,neigh
bourhood and community on development of a child .

* Adolescence: Meaning, concept and characteristics, effects of family, school, peer
group, social climate and social media.

* Personality: Concept and Nature, theories of personality, assessment of personality.

* Individual Differences: Concept areas (with Special Educational needs - concept) and
Educational implication.

* Stress: Meaning, types and coping strategies with special reference to personality of

adolescent.
Unit IV: Learning to Learn.

* Concept and beliefs about Learning : Defining Misconception , Brain’s role in learning .

* Memory and forgetting Behaviouristic learning theories (Thorndike, Skinner ,Paviov),
Gestalt’s Cognitive and field theory, Information, processing theory, Social constructive
approach, types of learning by Gagne.

* Motivation : Concept and Maslow ‘s Hierarchy need theory ,Creating and maintaining a
productive Classroom Environment —Dealing with misbehaviour » Multi - culturalism ,
changing roles and responsibilities in contemporary Indian society with regarding
=ducational Psychology.

Unit V: Psychological Attributes of an Individual.

* Intelligence -Meaning, Types of intelligence —Social ,Emotional and spiritual Intelligence
,[Theory of Intelligence, Grander ‘s Multi Intelligence theory, Measurement of
Intelligence,Creativity - Meaning , Components , Ways of Enhancing Creativity, relation
with Intelligence and other factors , Measurement of creativity ,Higher Level thinking
skills — critical thinking .reasoning ,problem solving, Decision making.

* Socialization and mental Health : Process of Socialization , Group dynamics ,Theory of
Kurt lewin’s, Leadership and its styles (Kimble young) , social prejudice , Mental Health
~ Common problems relzted to child- Attention Deficit Hyperactivity Disorder (ADHD) ,
depression , learning disabilities Dealing with problematic child.

RRBMU B.Ed. < 'y.ABUS (Ist YEAR) Page 13




Test and Assignment:-

Class Test 10 Marks

Project(Any one of the following) 10 Marks

* Comparative study of developing pattern’s of children with reference to different in
SES?

* Collecting and analyzing statistics on the girl child with reference to gender ratio.
Administration of an experiment on learning, span of attention, memory
Administration and interpretation of an individual group test of intelligence.

References:

Agarwal, Reetu, Shukla Geeta(2014). Bal vikas evam Manovigyan, Rakhi Prakashan, Agra

Agarwal, J.C. (1981). Essential of Educational Psychology, Delhi,Doaba Book

Arora, Dr. Saroj, Bhargava, Rajshri (2014). Bal Manovigyan , Rakhi prakashan , Agra

Eizge, M.L. (1982). Learning Theories for teachers. New York: Harper and Row.

8.P.(2000). Personality theories, Bosten: Allyn and Bacon House.

Chauhan, S.S. (2001) . Advanaced Educational psychology, New Delhi: Vikas Publishing

House.

7. Dianek. Papalia, Sally Wendkos olds, Ruth Durkin Feldman, Ninth Edition, Human
Development, Tata Mcgraw Hill Publishing company Limited, New Delhi.

8. Helen Bee Denise Boyd, First Indian Reprint 2004. The Developing child, publishing by
Pearson Education Pre.Ltd.Indian Branch Delhi, India

9. Jack Snooman Robert Biehler Ninth Edition. Psychology Applied To Teaching ,Hughton
r/iflin Company ,Bosten New York (http:// www.coursewise.com )

10.0rmord Ellis Jenne, Third Edition, Educational Psychology developing Learners
Multimedia Edition (http:// www.prenhall.com/ormrod)

11.Sarswat Kuldeep (2015). Bal Vikas evam Bachpan, Published by Rakhi Prakashan, Agra

12.V/colfolk, A.(2004). Educational Psychology Published by Droling Kindersley (India)

Fui.Ltd. Licenensees of Pearson Education in South Asia.
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B.H._BED. 032
CONTEMPORARY INDIA AND EDUCATION

Marks-100
External-80
Internal -20

Objectives:
After completing the course the student will be able:-

1. To promote reflective thinking among students about issues of education related to
contemporary India.

2. To develop an understanding of the trends, issues and challenges faced by

contemporary education in India.

To appreciate the developments in Indian education in the post independence era.

4. To understand the Ccmmissions and Committees on education and constituted from
time to time.

5. Tounderstand issues and challenges of education and concern for the underprivileged
section of the society.

6. To develop awareness about various innovation practices in education.

7. Todevelop and understanding of self teaching technical devices.

8. Tounderstand the constitutional values and provisions for education.

w

Course Content
Unit | : Education as an Evolving Concept

* Education: Meaning, concept and nature, Ancient to present education €s an organized and
institutionalized form, formal and state sponsored activities.

* Aims of Education: Historicity of aims of education, changing aims of education in the
context of globalization, sources of aims of education- Education aims as derived from the
constitution of India influence of aims of education on the curriculum and transactional
stretegies.

Unit II:P hilosophy and Thinkers

* Irplication and Contribution of Philosophies, Philosophy Idealism, Naturalism A
“ragmatism, Jainism, Geeta and Buddhism.

* Itlea of India & Western Educational Thinkers Such as Gandbhi, Tagore, Aurbindo,
Dayanand Saraswati, Swami Vivekanand, J.Krishnamurthy, Dewey, Frieze, lllich,Plato,
#ristotle, Rousseau, Anton Makarenko.

—
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Unit Ill: Issues and Challenges
* Diversity, Inequality, Marginalization: Meaning, Concept, Levels with special
reference to Individual, Region, Language, Caste, Gender.
* Role of education in multicultural and multilingual society for Equalization and
Improvement of Marginalization groups.
* Hindrances of Education in India: Quality, Facilities, Access, Cost, Political
unwillingness, Youth unsatisfaction, Moral Crisis.

Unit IV: Constitution and Education

* Study of the Preamble, fundamental rights and duties of citizens, Directive
Principles for state and constitutional values of Indian Constitution.

* Constitutional Provisions for education and role of education in fulfillment of the
constitutional promise of Freedom, Equality, Justice, Fraternity.

* Educational and politics, Constitutional vision related to aims of education, peace
education, role of educational, School and Teachers as agents for imparting
Culture, Education and Development. Education and industrialization.

Unit V: Programme and Policies

* Overview the development of education system in India from 1948 to 2010, University
Education Commission -1946 -48, Secondary Education Commission -1952 -53 , Indian
Education Commission -1964 -66 , National Education Policy -1986.

* Ramamurthy Committee (1990) ,Yashpal Committee Report (1993) Revised National
Education Policy —(1982)NCF -2005 ,NKC -2006 , NCFTE 2009 , RTE -2010.

* SSA, MLL ,RMSA, CCE Navodya Vidyalya ,Kasturba Gandhi Balika Vidyalya. Model
School.

Test and Assignments:-

1. Class Test 10 marks
2. Any one of the following:- 10 marks
* Debate or Organize a one day discussion on the topic related to the subject and
submit a report.
* Critical appraisal on report or recommendations of any Commission and
Committee.
* Organize collage, Poster Making activity in your respective institution.
* Collection of at leasts three handouts of related topics of the subject.

“-.\-
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Agnihotri,R.(1984) Adhunik Bhartiya Shiksha Samasyaye Aur Samadhan, Jaipur ,Rajasthan Hindi
Agarwal, J.C: Land Marks in The History Of Modern Indian Education, New Delhi 2, Brubecher, John.

Altekar, A. S. (1992) Education In Ancinent India, Varanasi: Manohar Prakashan
Dev, A.Dev,T.A.,Das ,S.(1996) Human Rights A Source Book, New Delhi,NCERT,Pp.233

Education And National Development: Report Of The Kothai Commission On Education, New
3ﬁﬁ,mﬁ':sngﬁ$muﬁmwﬁaﬂvm,maﬁaﬁﬁwml

Gore. M.S. (1982) Education And Mordernization In India, Jaipur:Rawat Publication.
Ghosh, S.C. (1995) The History Of Education In Modern India (1757-1986),New Delhi : Orient

Kabir, H.(1982) Education In New Delhi India, London :Gorge Allen an Unwin.
Kashyap subhash C., Our Constitution: an introduction to India’Constitution laws, National Book

Mookerji, R.K. (1974) Ancient Indian Education (Brahmanical And Buddhist), London: Mac Milan And
Naik, J.P., Nurullah, S.(1974) A Student’s History Of Education In India,(1800-1973) , New Delhi -

Nayar, P.R. Dave P.N. Arora, K.(1983) The Teacher And Education In Emerging Indian Society , New

Rama Jois, M. (1998) Human Rights And Indian Values, New Delhi:N.C.T.E
Rusk,R.R. (Scotland, J. Revised) (1979) The Humanist Tradition On Indian Education Thought, New

- Saiyidain, K.G. (1966) The Humanist Tradition in Indian Educational Thoughts, New Delhi: Aria

Shukla, R.P. (2005). Value Education and Human Rights, New Delhi:Samp& Sons.
Varghese, A.(2000) Education for the Third Millennium, Indore: Satprachar press.
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t# ' Instructional System and Educational Evaluation
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This course will enable the student teacher to:

Explain the need. importance and characteristics of educational

evaluation.
\ L}
‘m

. )8
Oy, Regis® 27

r— Lz\CBdem‘C)a:-"’?"

\s

ﬁ;
§
|
)

e

% B : > G-
ot "

S A ‘\1 |l‘\



.

——

. Describe the approaches to educationa evaluation.
. Discuss the role of educational evaluation ijp Teaching
Precess.

o Describe the neeqd and importance of psychological testing,
. Explain the nature of learners’ evaluation and peey for
comprehensive educationaj evaluation in schools.

Unit I: Instructional System

o Functioning of educationa] objectives
o Usefulness of the taxonomijcal classificatjon.

Unit I1: Need, importance and characteristics
* - Teaching Learning process and role of evaluation
" Need and importance of Evaluation
® Definition of Evaluatijon
o Evaluation, Assessment and Measurement.
. Characteristics of 800d evaluation,

Unit I07: Approaches to Evaluation

- Externa evaluation and internal €valuation, advantages and
disadvantages,
. Norm referenced evaluation
. Criterion referenced €valuation.

Unit IV: Role of Evaluation in Teaching-Learning Process.

continuous




special reference to help in determining the effectiveness of a course,
programme and functioning of a school.

Unit V: Nature of tools and techniques of evaluation

Nature of test and Purposes of testing with reference to:

Instructional purpose b) Guidance purpose ¢) Administrative purpose
Administration of Test and Interpreting test result.

Meaning of Norms, types of Norms, age, Grade, Percentile and standard
score. 4. Norms and interpretation of test scores.

o Concept of grade system. Absolute grading, comparative grading and jts
advantages and disadvantages.

Test and Assignments :-

1. Class Test 10 marks
2 .Any one of the following: - 10 marks

® o 0O o

*  Develop a portfolio for assessment of 2 school students
» Prepare an advanced tool for evaluation.

' Develop a tool for self-assessment.
o Develop an achievement test and its blue print.

References: :

1. Anastasi, Anne, (1976), Psychological Testing, 4m ed., New York; Macmiflan
Publishing Co. Inc.

2. Bertrand, Arthur and Cebula, Joseph P., (1980) : Tests, Measurement and
Evaluation, A Developmental Approach, Addision-Wesley, U.S.A.

3. Bloom, Benjamin S., Et.al,, (1971): Handbook on formative and Summatice

bt Lvaluation in Student Learning, McGraw Hill, USA. :

4. Ebel,Robert, [ (1996) : Measuring Educational Achievement, Prentice-Hal] of
India, New Delhi. 27

5. Ferguson. G A (1974), "Statistical Analysis in Psychology and Education",
McGraw Hill Book Co.. New York.

6. - Freeman. Frank S..(1962), Theory and Practice of Psychoiogical Testing, New
Delhi, Oxford and IBH Publishing Co.

7. Guilford, J.P.(] 965). Fundamental Statistics in Psychology and Education, Me
Graw Hill Book Company, New York.

8. Khan, Mohd. Arif. (1995): School Evaluation, Ashish Publishing House. New
Delhi.

9. Noll. V..C (1937, Introduction to Educational Measurement, Houghton
Miffline Company. Boston. b

10.  Nunnally, Jume. (1964). Educational Measurement & Evaluation, ;Jc\\' Xork;
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CHEMISTRY

Scheme:
Max Marks: 2 £ 0

Duration (hrs.) Max. Marks Min. Pass Marks
Peperl 3 3% 1 72
Puper-11 3 23 ¥
Peper-11 4 72
Practical 1 - i /0/; Pteriat -

Note: Ten (10) questions are 1o be set taking two (02) questions from each unit. Candidates have
to answer any 5 questions selecting at least one question from each unit, i

H-101 Paper I ; Inorganic Chemist
(2 hrs or 3 periods/ week)

Unit-I
Tori:o Solids: Ionic structures, radius ratio effect and coordination number, limitation of radius
ratio rule, lattice defzcts, semiconductors, lattice energy and Born Haber cycle, solvation energy
and «olubility of ionic solids, polarizing power and polarisability of ions, Fajan’s rule.

Metallic bond: free zlectron, valence bond and band theories,
Wea Interactions: Hydrogen bonding, vander Waals forces.

Unit-IT
Covalent Bond: Valence bond theory and its limitations, directional and shapes of simple
inorg inic molecules and ions. Valsace shell electron pair repulsion (VSEPR) theory to NH;,
H3C' SFy, CIF;, ICL, H,0.

Mol:cular Orbital Theory: homonuclear and heteronuclear (CO and NO) diatomic molecules.
Multicenter bonding in electron deficient molecules, bond strength and bond energy, percentage
tonic character from dipole monzent and electronegativity difference.

Unit-ITT
s-Block Elements: Comparative study, diagonal relationships, salient features of hydrides,
solvat.on and complexation tendencies including their function in biosystems, an introducrion to
alkyls and aryls.

Pericdicity of p-block elements: Periodicity in properties of p-block elements with special
reference to atomic and ionic radii, ionization energy, electron affinity, elcctronegativity.
diagonal relationship, catenation. R

. UNIT-IV
Some [mportant Compounds of p-block Elements: Hydrides of boron, diborane and higher
horanzs, barazine, harohydrides, fullerenes, carbides, fluarocarbons,  silicates (strctural
princigle), tetrasulphur tetranitride, basic properties of halogens, interhalogens and polyhalides.

>4 9

o~ min)
S8 Janty

23




o BRSSPSR

“hemistry of Noble Gases: Chemical properties of the noble gases, chemistry of Xenon\/
structure and bonding in Xenon compounds. ’

Unit- vV

Nuclear Chemistry: Fundamental particles of nucleus (nucleons); Concept of nuclides and its
representation; Isotopes, Isobars and Isotones (with specific examples); Forces Operating
tetween nucleons (n-n, p-p. & n-p); Qualitative idea of stability of nucleus (n/p ratio).
Radiochemistry: Natural and artificial radioactivity; Radioactive disintegration  series;
ILadioactive displacement law: Radioactivity decay rates; Half life and avexﬁg_e life; Nuclear
binding energy, mass defest and calculation of defect and binding energy; Nuclear reactions,
Spallation, Nuclear fission and fusion.

CH-102 Paper II :Organic Chemistry

(2 hrs or 3 periods / week)

: Unit-I
Mechanism of Organic Reactions: Homolytic and heterolytic bond cleavage. Types of
icagents, electrophiles and nucleophiles. Reactive intermediates - carbocations, carbanions, free
radicals, carbenes, arynes and nitrenes (with examples). Types of organic reactions, Energy
considerations.  Methods of determination of reaction mechanism (product analysis,
wnlermediates, isotope effects, kinetic and stereochemica! studies).

Unit-II
Stereochemistry of Organic Compounds: Concept of 'isomen'sm, Types of isomerism,
Difierence between configuration and conformation, Flying wedge and Fischer projection
formulae.
Optical Isomerism: Elements of symmetry, molecular chirality, enantiomers, stereogeniccentre,
cplical activity. Properties of enantiomers, chiral and achiral molecules with two stereogenic
czntres. Diastereomers, threc and erythro isomers, meso compounds. Resolution of enantiomers.
[z1version, retention and racemization (with examples).
Eelative and absolute configuration, sequence rules, D /L and R/ S systems of nomenclature.
Geometric Isomerism: Determination of configuration of geometric isomers - cis / trans and E /
Z systems of nomenclature. Geometric isomerism in oximes and alicyclic compounds.
Conformational Isomerism: Newman projection and Sawhorse formulae, Conformational
analysis of ethane, n-butane, cyclohexane.

Unit-I1l
Allcanes and Cycloalkanes: ITUPAC nomenclature of branched and unbranched alkyl group,
classification of carbon atoms in alkanes. Methods of formation (with special reference of Wurtz
rezction, Kolbe reaction, Corey-House reaction and decarboxylation of carboxylic acids).
Physical properties and chemical reactions of alkanes. Mechanism of free radical halogenation -
oricritation, reactivity and selectivity. Cycloalkanes - nomenclature, methods of formation,
chemical reactions. Baeyer's strain theory and its limitations. Theory of strainless rings.

Ailenes, Cycloalkenes, Dienes afad Alkynes: Methods of formalidn. mechanisms of
dehydration of alcohols and dehydrohalogenation of alkyl halides. Regioselectivity in alcohol
dehydration - the Saytzeff rule, Homen climination. Physical properties and relative stabilities




-1 alkenes. Chemical reactions of alkenes - mechanisms involved in hydrogenation, electrophilic
1d free radical additions, Markownikoff’s rule, hydroboration-oxidation, oxymercuration-
recuction. Epoxidation, ozonolysis, hydration, hydroxylation and oxidation with KMnO,.
“olymerization of alkenes. Substitution at the allylic and vinylic positions of alkenes.
Classification and Nomenclature of isolated, conjugated and cumulated dienes. Structure of
1lenes and butadiene. Metaods of formation, properties, Chemical reactions - 1,2- and 1,4-ad-
diions, Diels-Alcer reaction and polymerization.

Siructure and bonding in alkynes. Methods of formation. Chemical reactions - acidity of alkynes;
rechanism of electrophilic and nucleophilic addition reactions; hydroboration-oxidation; metal-
anmonia reducticn, oxidation and polymerization.

Unit-IV
Arenes and Aromaticity: Nomenclature of benzene derivatives, The aryl group, aromatic
nucleus and side chain. Structure of benzene: molecular formula and Kekule structure. Stability
anc carbon-carbon bond len3ths of benzene, resonance structure, MO diagram.
Aromaticity: the Huckel rule, aromatic ions — three to eight membered.

Aromatic electrophilic substitution: General pattern of the mechanism, role of sigma and pi-
complexes. Meckanism of nitration, halogenation, sulphonation, mercuration, Friedel-Crafts
reactions and chloromethylation. Energy profile diagrams. Activating and dectivating
cubstituents. Directive influence - ‘orientation and ortho/para ratio. Side chain reactions of
benzene denivatives. Birch raduction.

Unit-V
Alkyl and Aryl Halides: Mcthods of formation of alky! halides, chemical reactions. Mechanisms
of nucleophilic substitution reactions of alkyl halides Sy2 and Syl reactions with energy profile
diagrams. y
Polyhalogen compounds: Chloroform, carbon tetrachloride.

Methods of formation of aryl halides, nuclear and side chain reactions. The addition-elimination
and the elimination-addition mechanisms of nucleophilic aromatic substitution reactions.
I%clative reactivities of alkyl, allyl, vinyl and aryl halides.

CH-103 Paper III; Physical Chemistr
(2 hrs. or 3 Periods/week) .

UNIT-1
Vathematical Concepts: Logarithmic relations, curve sketching, linear graphs and calculations
of slopes, differéntiation of functions like k,, e, x", sinx and log x; maxima and minima, partial
differentiation aud reciprocity relativns, integration of some useful/relevant functions;
pernutations and combinations, factorials, probability.

Liquid State: Intermolecular forces, structure of liquids (a qualitative de§cﬁption). Structural
differences between solids, liquids and gases. Liquid crystals: Difference between liquid crystal,

solid and liquid. Classification, structure of nematic and cholestric phases. Thermography and

saven segment cell.
o NEs e
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UNIT- I
(Gaseous States: Postulatss of kinetic theory of gases, deviation from ideal behavior van der
Waals equation of state. .
Critical Phenomenon: PV isotherms of real gases, continuity of states, the isotherms of van der
Waals equation, relationship between critical constants and van der Waals constants, the law of
sorresponding states, reduced equation of state.
Vlolecular velocities: Root mean 'square, average and most probable velocities, Qualitative
discussion of the Maxwell’s distribution of molecular velocities, collision number, mean free
ath and collision diameter. Liquification of gases (based on Joule-Thomson effect.) |

i

UNIT- I
volid State: Definition of space lattice, unit cell.
laws of crystallography- (i) Law of constancy of interfacial angles (ii) Law of rationality of
indices (iii) Law of symmeury. Symmetry elements in crystals.
Basic concept of X-ray diffraction by crystals. Derivation of Bragg's equation Determination of
Crystal structure of NaCl and CsCl (Laue's method and powder method), band theory 7f solids.
Defects in solids : :

UNIT IV |
Colloidal State: Definiticn of colloids, classification of colloids.
“clids in liquids (sols) properties- kinetic, optical and electrical, stability of colloids. Protective
action, Hardy-Schulze law, gold number,
Liquids in solids (gels): classification, preparation and properties, inhibition, general apglications
of colloids. _ :
Liquids in liquids (emulsions): types of emulsions, preparation. Emulsifier :

;

UNITV
Chemical Kinetics: Chemical kinetics and its scope, rate of a reaction, factors influercing the
site of a reactior, concentration, temperature, pressure, solvent, light, catalyst. Conceatration
dependence of rates, mathernatical characteristics of simple chemical reactions - zero m:.'der, first
order, second order; pseudo order, half-life and mean-life. Determination of the prder of
teactions - differential method, method of integration, method of half-life period and {solation
ruethod. f
Radioactive decay as a first order phenomenon. :
Experimental methods of chemical kinetics: conductometric, potentiometric, optical nethods,
polarimetry and spectrophotometry. Theories of chemical kinetics. Effect of temperatur: on rate
of reaction, Arrhenius equatior, concept of activation energy.
Simple collision theory besed on hard sphere model transition state theory (eqyilibrium
hypothesis). Expression for the rate constant bases on equilibrium constant and thcn'no?iynamic
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'ractical : CH -104 Laboratory Course -
(4 hrs or 6 periods/week)

NORGANIC

-1 (i) Preparation of standard solution.
Dilution 0. 1M t2 0.001M solution.
(i) \ olumetric Analysis
() Determination of acetic acid in commercial vinegar using naoh: | . .
1 b} Estimation of Hardness of water by EDTA 4
} Extimation of copper using thiosulphate (Iodometric)

(i; Complexometric Titrations (EDTA) : Extimation of Ca ** and Mg +=

TANIC LY ZMIS'I‘BY

“oboratory Techniques )
(1) Determination of néltimg point (naphthalene, benzoic acid, urea, etc.§§boi]ing point (methanol, ethanoi
cyclohexane, vtvi.); I nke\! melu g point (urea - cinnamon acid, etc.). ‘
(h) Crvstallization of phthalic ac:dg and benzoic acid from hot waterm acetamltﬂe from boiling water, naphthalene
from ethanol ete.; S mlmﬂatxon f naphthalene, aunphor, ete. '
“alitative Anal,vsis! P IO 1

Element :h;tamion?(l\’, 5 afpd haiogéns), Functional group determinatiox} quinsatuxj*atiqn, phenolie,  alecoholic
carbe < lic, (:almnyl.f ester} carbohyflrate, amine, amide, nitro) in simple organic solids and liquids.
'HYSIC AL CHEMISTRY
sone of the following zxpenmm\ts should be given in the examination)
B lwrmcal Klneh(;s. |
) Mo deterrnine 1hie sps =c|ﬁv reaction rate of the hydm]yv.ls of methyl acetate/ethyl acetate catalyzed by hydroger
in4s at room Iempex Jme
(o} To study the e ﬁeict of amd strength on the hydrolvsis of an ester,
i) Te compere the ?trm gt hof HC[ and H SO by studying the kinetics of hydrolysxs of ethyl acetate.
To study unendlly tlp Tl‘BCt]Oﬂ rate of decompcsumn of iodide by H,0
4 Visrosity Smta&cc Tension:
() to determine khc S cssxty/s urface tension of a pure liquid Galcohol qtc) at room temperature. { using the
Ostwalc \'isconfmtcer Stalagempmeter). ’ »i ' ;
(b1 To determine t&he prepeéntage ¢omposition of a given binary mixture by s{xrface tension method (acetone & c’;hy
netiyl i\'etr»rki : j ; )
) Todetermine i e pefeentage domposition of a given mixture (non- intex%t ctihg systems;) by viscosity method.
(¢ Ta tetemine the vgcosity of amyi aleohol in water at different concentilation and calculate the excess viscositt

W these solutk;ms
|
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(Instruction to the Examiners)
CH# 104: Chemistry Practical i
Max. Marks : ?_ ; Duration of Exam: 5 hrs. Minimum Pass Marks : & 9
Inorganic Chemistry
Ex.1 () }’1'e;gaireltia>x1 of standard solution 2’%_
(i1) Volu metrie ._An alysis ‘ 5"
Organic Chemistry
Ux. 2 Laboratory Techniques : / J.;’_
Tix. 3 Qualitative Analysis
Detechoﬁ of element and detection of functional group 5-
Physical Chemistry
Kx. 4 Pet"ful‘mi()l}e: éfthe experiments mentioned in the syllabus. g
¥x, 5 Viva ~V§_oce i i ! 24;_
s, P S : 7
i Ex, 6 Rf:cm‘d.Et ! ; L
Total ' P ‘ ; : 2 ;

} |
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‘B.Sc-B.Ed, 05, 06, 07
Botany |

Scheme

Min. Pass Marks : 54

Paper — | 3 hrs
Paper — 11 3 hrs
Paper — I11 3 hrs
Practical Min Marks : 09 4 hrs
Internal |

Note.

I- There will be 05 questions in each

Max. Marks : 150

. duration Max
. duration Max
. duration Max
. duration Max

Max

Candidate has to answer all questions in the main answer
2- Q No. 01 (objective/short answer type) will have 18 (pa
half marks each, Covering entire syllabus.
four units. There will be one question from

20 (paper - IIT) questions of
3- Each paper is divided into

marks each.
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. Marks : 33
. Marks : 33
. Marks : 34
- Marks : 25
. Marks : 25

paper. All Questions are compulsory.

book only.
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AJRISHI BHARTRIHARI MATSYA UNIVERSITY, ALWAR

Syllabus-Botany
B.Sc.- Part-I
Call Biology Genetics and Plant Breeding
(2 hrs or Three Periods/week)
Duration: 03 Hours Max. Marks: 33

. Unit- 1
C:ll biology : Introduction to modern tools and techniques of cell biology (light
mi:roscopy and electron microscopy), structure and functions of different cell
o1 gznelles of eukaryotic and prokaryotic ycells (cell wall, plasma membrane, nucleus,
mirochondria, chloroplast, ribosome, peroxisome, lysosome, golgibody etc.)
Study of chromosome, nucleosome model. Model. Type of chromosomes (sex
chromosome, polytene, lampbrush), chromosomal aberrations, deletion, duplication,
translocation, irversion aneuploidy and polyuploidy.

Unit- 2

Techniques in cell Biology cell signalling and cell receptors. Nucleic acid: DNA,
RMA structures and their functions, DNA replication (Involved enzymes, Primer,
oluzaki fragments), Basic mechanism of transcription and translation. Extranuclear
genome (mitochondrial, plastid DNA), plasmids, Transposons.

Cel division : cell cvcles, mitosis and meiosis: function of spindal appaxatus
synaptonimal complex, chiasmata and crossing over.

Unit- 3
G:netic inheritance Mendals law of inheritance and their exceptions: allelic (Complete
dominance, co-dominance, incomplete dominance), nonalleleic interactions
(complementary genes, epistasis and duplicate genes), linkage and crossing over.
Elcraentary idea of chromosome mapping. Cytoplasmic inheritance-shell coiling in

snzils, kappa particles in paramecium, multiple allelism: ABO blood groups in man.

B\ﬁ/g (3
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Unit-4

Plant breeding: itroduction. objectives and general methods (introduction.
acclimatization, selection, hybridization) of plant breeding. Hybrid vigour
and inoreeding deoression. Mutation and polyploidy in plant breeding.
National and international agricultural research institutes Methods of
Breeding in self pcllinated and cross pollinated crop plants, Green
revolution.

~ z P
Suggested laboratory exércises:-

1. Demonstration of centrifuge machine, electrophoresis, simple
rnicroscope and compound microscope, laminar air flow.

2. Study of electron microphotographs of virus, bacteria ‘ and
eukaryotic cells for comparative cellular organizatiorn

3. Study of electron micrograph of eukaryotic cells for various cell
organelle. .

4. Study of cell structure from onion, hydrilla and spirogyra.

5. Study of cyclosis in stamina hairs of tradescantia spp.

6. Study of plastids for pigment distribution in lycopersicon and
cassia ard capsicum

7. Study of different stages of mitosis and meiosis in root tip cells and
flower buds respectively of onion, :

8. Permanent slides/ photographs of different stages of mitosis and
meiosis, sex chromosomes, polytene chromosomes and salivary
gland chromosome, bar bodies. - .

9. To solve genetic problems based upon mendel’s law of inheritance
(monohyhbrid, dihybrid, back cross, test cross and al| variations)

10.  Hybridisation, emasculation, Bagging, tagging.

1 Methods of vegetative propagation, budding grafting, layering.

Sugaes:q Model Prepration, field visits. :
ouggested Readings:- -

1. Alberts;  B., Bray, D.J.Raff, M., Roberts, K. and Wasson, LD

Molecular Biology of cell, Garland Publishing Co., Inc., New
York(2001).




2. Choudhary, H.K. - Elementary Principles of plant Breeding. Oxford
and IBM Publishing Co., New Delhi, 19809.

3. Gupte, P,K, : Cytology, Genetics, Evolution and Plant Breeding,
Rastogi Publishing, Meerut(2009).

4. Miglani | G. &. : Advanced Genetics, Narosa Publishing House, New
Delhi(2000).

5. Russel, P.J. Genetics. The Benjamins/Cummins Publishing Co., Inc.
U.S.A. (1998},

6. Shukla, R. &. and Chandel, P.S. : Cytogenetics, Evolution and Plant
Breeding, S. Chand & Co. Ltd., New Delhi (2000).

7. Singh, R. B. : Text Book of Plant Breeding, Kalyan Publishers,
Ludhiana (1999)

Paper Il
Micrebiology, Mycology and Plant Pathology

(Teaching hours-15 hours for each unit) (2hrs/week)

N

Unit-1

Microbiology: Meaning and Scope, history and development in the field of
microbiology.

t.ubacteria: general account, occurrence, morphology (structure, shapes),
flagella, capsule, nutritional types, endospore, reprdduction (binary fission,
transformation, conjugation, transduction), economic and biological
importance. Cyanobacteria: Oscillatoria and Nostoc- occurrence,
mQrphology. reproduction and importance.

Mycoplasma: occurrence, morphology, reproduction and importance.

Unit-2 v
Virus: General characteristics and importance. Structure of TMV and Pox
/irus, Structure and multiplication of Bacteriophage.:

N O o
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Fungi General characters, occurrence, thallus organization, reproduction,
economic  importance.  Classification of fungi (Alexopoulos  and
Ainsworth's).

Plant diseases Biotic and abiotic diseases, important symptoms caused :
by fungi, bacteria, viruses and MLOs (blights, mildews- downy and '
powdery, rusts, smuts, canker, mosaic, littie ‘leaf, galls etc.)

Unit-3

Brief account, structure, importance and jife history and/or disease cycle
and contral of the following:

. Albugo and white rust; Sclerospora and Downy mildew/Green ear disease
of Bajra; Aspergillus: Claviceps and Ergot; Peziza.

Unit-4
’ Brief account, structure, importance and life history and/or disease cycle 1
and control of the following:
Puccinia and rusts of wheat (Black, crange, yellow); Ustilago and loose

smut of wheat and covered smut of barley: Agaricus; Alternaria and early
blight of potato.

Suggested Laboratory Exercises:

1. Study of bacteria using curd or any other suitable material, Gram’s
staining of bacteria.

p 2. Study of Osciliatoria and Nostoc i :
3. Study of Mycoplasma, TMV, Poxvirus, bacteriophage (photographs/
3-D models) ' : ,

4. Study of symptems of plant diseases-——-Downy mildew of Bajra, Green

ear of bajra, Powdery mildew, mosaic of bhindi.

< A Study of specimen, permanent slides and by making suitable
temporary slides: Albugo- white rust; Sclerospora- downy mildew,
green ear; Aspergillus: Claviceps- ergot; Usfilago- loose smut of
wheat, coverec smut of barley; Agaricus; Paziza and Alternaria- early .
blight of potato. ;

5. Media preparzation: potato dextrose agar, Nutrient agar

N, e
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Culture techriques of fungi and bacteria.

Suggested Books:

Alexopoulos, C J. and Mims, C.W. Introductory Mycology, John Wiley
and Sons, New York, 2000 :
Dube, H.C. :Fungi, Rastogi Publication, Meerut, 1989

Sarabha, R.C. and Saxena, R.C.: A text book of Botany, Rastogi
Publication, Meerut, 1990.

Sharma, O.P.: Fungi, Today and Tomorrow Printers and Publishers, New
Delhi, 2000.

Vashihsta, B.R, Botany for Degree Students -Fungi, S. Chand & Co.,
New Delhi, 2001.

Bilgrami, K.S. and Dube, H.C.: A text book of Modern Plant Pathology,
Vikas Publications, New Delhi 2000.

Biswas, S.B. and Biswas, A: An Introduction to Viruses, Vikas
Publications, New Delhi. 2000.

Clifton, A.: Intrecuction of Bacteria, McGraw Hill Co. Ltd., New York,
1985 ;

Madahar, C.L.: Introduction of Plants Virus, S. Chand and Co., New
Delhi 1978.

”
Palzar M.J Jr. Chan, E.C.S. and Krieg, N.R. : Microbiology, McGraw Hill
Edu.. Pvt. Itd., London 2001. :

Purohit, S.S: Microbiology, Agro. Bot. Publication, Jodhpur 2002.

Sharma P.D: Mu,rob:ology and Pathology, Rastogi Publication. Meerut,
2003.

Singh, V. and Srivastava V. - Introduetion of Bacteria, Vikas Publication,
1998.

James_ Cappuccino and Natalie Sherman: Microbiology: A Laboratory
Vianual (10" Ed.), Benjamin Cummings 2013.

fg._e
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Aneje, K.R @ Experiments in Microbiology, Plant Pathology and

Biotechnology New Age International (P) Ltd., Publishers, New Delhi

Mehrotra, R.S. and Aggarwal, Ashok: Plant pathology, Tata McGraw-Hill
Education, 2003,

{ Paper lll
‘Algae, Lichens and Bryophyta
(2 hrs/week).
(Teaching Hours — 15 hours for each Unit)

Unit-1
General characters, Classifications (Smith). Diverse Habitat. Range of
thallus structure, photosynthetic pigments and Food reserves
Reproduction (Vegetative, Asexual, Sexual). Types of the life cycle:
Economic importance.

Unit-2
Type Studies
Cyanophyceae — Oscillatoria, Nostoc
Chlorophyceae—Volvox,Chara.
Xanthophyceae—Vaucheria.
Phaeophyceae--Ectocarpus.
Rhodophyceae—Polysiphonia.

Unit-3
General characters, Origin, and evolution of Bryophtya. Classification (Eichler);

Habitat, Range of thallus structure, Reproduction (Vegetative and Sexual)
Alternation of generations; Economic importance.

Type Studies

Hepaticopida—Riccia, Marchantia
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Unit-4
Type Studies
Anthocerotorsida- Anthoceros.
Bryoosida- Funaria
Lichens- General characters, habitat, Structure; reproduction and economic and
Ecolog cal importance of lichens.

-

Suggested Laboratory Exercises

1. Study of classwork material by making suitable temporary slides and study of
permanent slides of, Volvox, Chara, Vaucheria, Ectocarpus,
Folysiphonia. ;

2. Study of extgrnal morphology and preparation of suitable sections of
vegetative/reproductive parts of Riccia, Marchantia, Anthoceros,
Sphagnum.

3. Study of lichens.,

Suggested Readings .
Bold, H.C. Alexopoulous, C.J. and Delevoryas, T.: Morphology of Plant
and Fungi (4th Ed.) Harper & Foul Co., New Work, 1980
Ghernawat, M.S., Kapoor, J.N. and Narayan, H.S.: A text book of Algae,
Ramssh Beok Depot, Jaipur, 1976

4
Gilbart, M.Smith: Crypogamic Botany, Vol. | & Il (2nd Ed.) Tata
McGraw Hill. Publishing Co., Ltd., New Delhi, 1985, '

Kumar, H.D.: Introductory Phycology, Affiliated East—\West Press, Ltd.
‘New York, 1988.
Puri. P.: Bryoohytes, Atmaram & Sons. Delhi, Lucknow, 1985,
Sarabhai. R.C. and Saxena, R.C.: A text book of BotanyVol | &
ll, Ratan Prakashan Mandir, Meerut, 1980 ' -

Singk, V., Pande, P.C. and Jain. D.K.: A text book of Botany, Rastogi,
& Co., Meerut, 2001.

Vashista, B.R.: Botany for Degree ﬁudents"(Algae, Bryophytes) S. Chand

& Co., New Delhi, 2002.
R SRR
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BOTANY PRACTICAL EXAMINATION B.Sc PART-]
SKELETON PAPER

VM. 245 TIME: 4 Hours
5
Ml T Practica ——————— T Reguer | BN

| 1(@) |Prepsre the acetocamming stained slide of the material “A" | L3 2
§ provided ‘o you. Draw a well labelled diagram of anyone stage | 2 2
' - of nuclear division. Identify it giving reasons,

| ?

....... ——
|

|

(b) | Comment and solve the problem allotted to you along with | 5 "é_,I

. &—- i
suitale reasons. =

| 2 Make suitably stained glycerine-preparation of any one alga b,
l from the given mixture “B® Draw its labelled diagram; | 25 =
8 __,,_,.Mﬁ&igﬂ}@ﬁﬁ@femmwﬂa@589!13«...hm_w_*,h“______,_..
: 3 Make suitabla preparation of the reoroductive structure 2_,/- i
i_ | of material "C" Draw labelled diagram, Identify givin reasons. A e
4 Make suitable stained preparation of material 'C' (v'egetative/: 2 g & 2 i
- ____| reproductive) Draw labelled @g@ Identify giving reasons. I st O o ety
5 One Microbiology experiment for comments. Or Gram o 2 3
staining. ,
é Comment upon spots (1-6) é_’“" _~_—-ﬂ
T T e ‘L\J. 2L 51
[""‘ A T e g T T e e ‘L !

o3

fosmsiss... .___._.__1_-_.*, e e

! TOTAL |~ 2

s R R S O SN

e ' = i
Pratical records + Visits Lab/ Models/ Project Reports | 2.3L/ in

Ncie: For NC spcts may be 1-8. #

- SN
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Syllabus: B.Sc. Part-I (:
Zoology

yeneme!

Max.Marks:150 Min. Pass Marks: 54
3 ” 7 -

Yaper 1 : 3 Hrs duration 273 Marks

Yaper 11 : 3 Hrs duration 23 Marks

*aper 111 : 3 Hrs duration 24 Marks

Practicals : 4 Hrs. duration 2 ¢ " Marks

Y
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PAPER —I: Z-101
BIODIVERSITY, BIOSYSTEMATICS AND EVOLUTION

Total teaching Hrs. - 60

NOTE:
I. There will be two parts of every theory question paper with total duration of 3 hours.
First part of questien paper will comprise question No. | containing § very short
answer (Maxin S

1 25 words) type questions, each of 1 mark. This part is compulsory

to atteript. Questions should be evenly distributed covering entire syllabus.

Scecond part of question paper will
& 1 3

sections. Th

¢ of long answer type questions having three

e

each unit 7section out of which candidate will be required to attempt any 4 question
selecting at least one question from each unit/section. Each question will carry é
marks.

2. The candidate has to answer all questions in the main answer book only.

Section — A (Teaching hours: 20)

Biodiversity
Zoogeographical distribution: Principal zoogeographical regions of the world with
spectal reference to thei

Bio-diversity of fauna of In

Reasons of deplet.on of nservation measures of biodiversity where
required
Adaptation of animals to their modes of life and environme

Contiaental drift

My, Aty
72
12
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f ".m S ey ‘Section ~C» " (Teaching hours: 20) o j"_
Iovolution . oo o gy Sl U i
! Evidences of evolu-ion aud theories of evolutton (Lamarkism and Darwinism). g
Natural selection (Differential reproduction), Geffetic basis of evolution and Speciation.
Yariations and isolation. we - 2
Laleontology: Fossils, gedlogical time scale.  *® :
Study of extinct forns: Dinosauss, Archeopteryx. & i
Evolution of man. * i -
; - 2
J . 2 " ‘.
PAPER -1I: Z-102
CELL BIOLOGY AND GENETICS
Total teaching Hrs. - 60
NOTE: .

I. There will be two parts of every theory question paper with total duration of 3 hours,

First part of question paper will comprise question No. 1 containing 9 very short
answer (Maximum 25 words) type questions, each of 1 mark. This part is compulsory
to attempt. Questicns should be evenly distributed covering entire syllabus,
Second part of question paper will be of long answer type questions having three
sections. There will be total 9 questions (Q. No. 2 to 10) in this part,i.e., three from
each unit /section out of which candidate will be required to attempt any 4 question
selecting at least cne question from each unit/section. Each question will carry £
marks.

2. The candidate has to answer all questions in the main answer book only.

Section ~A (Teaching hours: 20)

Coll Biology

I Introduction to cell: Morphology, size, shape, characteristics and structure of
prokaryotic and eukaryotic animal cell; basic idea of virus and cell theory,

2 Cell membrane: Characteristics of cell membrane molecules, fluid-mosaic model of
Singer and Nicholson, concept of unit membrane; Gap junctions.

3 Cell membrane transport: Passive (diffusion and osmosis, facilitated, mediated) and
active transport.

4. Cell organelles : Structure, composition and functions of-

Section - B (Teaching hours: 20)

Eiosystematics

[,

General principles of taxonomy, concepts of the five kingdom scheme. International
code of zoological nomenclature, cladistics, molecular taxonomy:.

Concept of Protozoa, Metazoaand levels of organization.

Basis of classification of non-chordata and chordata: symmetry, coelom, segmentation
and embryogeny.

Detailed classifica‘ion of various phyla of Non-chordata with diagnostic features of
classes and sub-classes with examples.

Endoplasmiz reticulmn,g{)lgi-complex,lysosome,ribosome, mitochondria, microbodies,
centrioles, cilia, flagella, microvilli and cytoskeletal elements.

®



Section -B (Teaching hours: 20)

Nuclear Organization:

(1) [nterphase nucleus: Structure and function of nuclear envelope, nuclear matrix
and nucleolus.

(11) Chromosom es: Morphology, chromonema, chromomeres, telomeres, primary
and secondary constrictions, chromatids; prokaryotic chromosome.

(i) Giant chromsomes: Polytene and Lampbrush.

(v)  Chromosonial organization: Euchromatin, heterochromatin, folded fibre model
anc nucleoscme concept.

Nucleic Acids:

(i) DNA' structure, polymorphism(A, B and 7 types) and replication (semi
conservative mechanism) experiments of Messelson and Stahl: elementary idea
about polym:rases, topoisomerase, single strand binding protein replicating
forks (both unidirectional and bidirectional), leading and lagging strands, RNA
primers and Okazaki fragments, elementary idea about DNA repairs,

(11) RNA structure and types (mRNA, rRNA and tRNA).

3 Genetic code  and protein  synthesis: Triplet code, characteristics of triplet
code;transcription and translation.

4 Cell reprocuction:

(1) Cell cycle: S, G-1, G-2 and M phase.
(11) Mitosis: Different stages, structure and function of spindle apparatus; anaphasic
movement.,
(1) Meiosis. Differen: stages, synapses and Synaptonemal complex, formation of
chiasmara and significance of crossing over,
Section ~C (Teaching hours: 20)

Genetics

I Mendelism: Brief histery of genetics and Mendel’s work; Mendelian laws, their
significance and  Current status; chromosomal theory of inheritance; Gene
concept:Recon, muton and cistron.

2. Gene - interaction: Supplementary genes, complementary genes, duplicate genes,
epistasis, inhibitory and polymorphic genes.

3. Linkage and crossing over, elementary idea of chromosome mapping,

4. Multiple gene inheritance: ABO blood groups, Rh factor and their significance.

5l Chromosomal mutations: Translocation, inversion, deletion and duplication:
Variations ir  chromosome numbers:haploidy, diploidy, polyploidy, aneuploidy,
cuploidy and polysomy

6. Cytoplasmic inheritance.

7. Sex determination in Drosophila and man.

8. Genetic disorders: Down's. Turner’s, Kleinfelter’s syndromes; sexed linked and sex

I mited diseases,




PAPER ~ I1I: Z-103
DEVELOPMENTAL BIOLOGY
Total teaching Hrs. - 60

NOTE:

1.

S

There will be twe parts of every theory question paper with total duration of 3 hours.
First part of question paper will comprise question No. 1 containing ¢ very short
answer (Maximum 25 words) type questions, each of 1 mark. This part is compulsory
to attempt. Questions should be evenly dstributed covering entire syllabus.

Second part of question paper will be of long answer type questions having three
sections. There will be total 9 questions (Q. No. 2 to 10) in this part,i.e., three from
each unit /section out of which candidate will be required to attempt any 4 question
selecting at least one question from each unit/section. Fach question will carry ¢
marks.

The candidate has to answer all questions in the main answer book only.

Section —-A (Teaching hours: 20)

Developmental Biology : Scope and Early Events

I
4

Historical review, types and scope of embryology.

Gametogenesis:

(1) Formation »f ova and sperm.

(i Vitellogencsis.

Fertihzation: Activation of ovum, essence of activation: Changes in the organization of
the egg cytoplasm

Parthenogensis.

Section -B (Teaching hours: 20)

Developmental Biology: Pattern and Processes

Cleavage Definiticn, planes and patterns among non-chordates and chordates,

significance of cleavage, blastulation and morulation.

Fate maps, gastrularion, morphogenetic cell movements, significance of gastrulation,

Embryonic inducticn, primary organizer, differentiation and competence.

Development of chick up to 24 hours stage.

Embryonic adaptatisrs

(1) Extra embryonic membranes in chick, their development and functions.

(i) Placentation in Mammals: Definition, types, classification on the basis of
merphology and histology, functions of placenta,

(it} Paedogenesisandneoteny.

Section —~C (Teaching hours: 20)

Developmental Biology: Dimensions

Regeneration.

Various tyses of stem cells and their applications.
Cloning of animals:

(1)  Nuclear transfer technique.

(i)  Emb-yo transfer technique.
Teratogenesis(Genetic and Induced).

Biology of aging. MM
Cell death. . .\ v;w



Syllabus: B.Se. Part-I1 (Pass Course)

ZoologyPractical

Vin, Marks: 09 4 Hrs. / Week Max. Marks: 2 €

1.

L

Microscopic Techniques:

I. Organization and working of Optical Microscope: Dissecting and compound
MICIOSCOPES.

2. General methods of microscopic slide preparations; narcotization; fixing and
preservation; washing; staining; destaining; dehydration; clearing and mounting;
general 1dea of composition, preparation and use of:

(iy  Fixatives: Formalin, Bouin’s fluid.

(i1)  Stains:Aceto-carmine, Aceto-orcein, Haematoxylin-Eosin, Giemsa.

(i) Common reagents: Normal saline, Acidwater, Acid alcohol and Mayer’s
albumin.

3. Collection and Culture Methods:

(i) Collection of animals from their natural habitat during field trips such as
Amoeba, Paramecium, Euglena, Planaria, Daphnia, Cyclops, etc.

(1) Culture cf Paramecium in the laboratory and study of its structure, life —
processes and behavior in live state.

Study of Microscopic Slides and Museum Specimens:

Protozoa: Amocta, Euglena, Trypanosoma, Giardia, Entamoeba, Elphidium
(Polystomella), loraminiferous shells, Monocystis, Plasmodium, Paramecium,
Paramecium  showing binary fission and conjugation, Opalina, Nyctotherus,

Balantidium, Vorhicella.

Porifera:Leucosclenia, Euplectella, Spongilla, T. S. Sycon, Spicules, Spongin fibers,
Gemmules. '

Coelenteratu:  Millepora, FPhysalia, Velella, Aurelia, = Alcyonium, Gorgonia,
Pennatula, Sea anemone, Stone corals, Obelia colony and medusa.
Ctennophora: Anv Ctenophore.

Platyhelminthes: 7acnia, Planaria,Fasciola (W.M.), Miracidium, Sporocyst, Redia,
Cercaria and Metacercarialarvae of Fasciola;Scolex, T. S. mature proglottid of
Tacnia, Cysticercus larva.

Aschelminthes:Ascaris, Wuchereria, Dracunculus.

Anatomy:
Earthworm: Exterra features, general viscera, alimentary canal, reproductive

system ard nervous system, W i
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Cockroach: ['xternal features, appendages (wing and leg), mouth parts, alimentary
canal, reproductive and nervous system. ‘

Study of the Following through Permanent Slide Preparation: Paramecium,
Luglzna. Forzminiferous shells,Sponge spicules, Sponginfibres, Gemmule, Hydra,
ObeliacolonyandMedusa; Parapodiumo fNereisandHeteronereis.

Exercises in Cell Biology:

I Squash préparation for the study of mitosis in onion root tip.

2. Squash preparation for the study of meiosis in grasshopper or cockroach testes,

3. Study of giant chromosomes in salivary glands of Chironomouslarvae or
Drosophila

4. Study of cell permeability using mammalian R.B.Cs,
Permanent slides of mitosis and meiosis (all stages).

Exercises in Genetics:

A. Study of Drosophila:
Life cycle and an idea about its culture.

2. Identification of male and female.

3. Identification of wild and mutants (vellow body, ebony, vestigial wing and white
eye).

4. Study of permanent prepared slides: Sex comb and salivary gland chromosomes.

B. ldentiﬁcat_inn of blood groups (A, B, O & Rh factor).

Developmental Biology:
. Study of development of frog/toad with the help of Charts/Slides/Models:
(1) Eggs, cleavage, blastula, gastrula, neurula, tail-bud, hatching, mature tadpole
larvae, metamorphic stages, toadlet / froglet.
(i) Histological slides: Cleavage, blastula, gastrula, neurula and tail-bud stage.
2. Study of development of chick with the help of whole mounts/
Charts/Slides/Models
(1) 18 hrs, 21 hrs, 24 hrs, 33 hrs, 48 hrs, 72 hrs and 96 hrs of incubation,
(1) Primitive streak stage in living embryo, if possible, after removal of the
blastodern from the egg.
(i) Study of the embryo at various stages of incubation in vivo by making a
window in the egg-shell.
(iv)  Study of various foetal membranes in a 10-12 day old chick embryo.
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B.Sc. Part — |

Scheme of Practical Examination and Distribution of Marks

'ime: 4 Hrs. Min Pass Marks: 0}’ Max. Marks: 25

Regular Ex./N.C. Students

w;&nmnomy i.m,v systen:) //‘ ......... /)

B 2~

Permanent Preparaticn o 3 é
Cell Biology and Gesetics Zéa- "'.{: 342
Developmental Bioloay 2 .{.:
Identification and ceruments on Spots (1 1o 8) £ &

¢ Viva Voce ' Zrzé v 27/:
Class Record 2_'9{ d

Notes:

|

With reference to anatomy, study of museum specimens and developmental biology,
candidates must be well versed in the study of various systems with the help of
dissections / charts/models /CD-ROMs / multimedia computer based simulations
including computer assisted learning (CAL) and other softwares.

With reference to permanent preparations and microscopic slides, in case of non-
availability, the exercise should be substituted with diagrams, photographs, models,
charts, etc.

Candidates must keep a record of all work done in the practical class and submit the same
tor inspection at the tine of the practical examination,

The candidaies may be asked to write detailed methodology wherever necessary and
separate marks may be allocated for the same.

Mounting material for permanent preparations would be as per the syllabus or as
available through collection and culture methods,

It should be ensured that animals used in the practical exercises are not covered under the
wild life act 1972 and smendments made subsequently.
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ymmended Beoks:

Batinskv B. I and Fabain BC Introduction to Embryology. CENGAGE Learning
2012 h

London 1963,
Berril N 1 Derelopment Biology . Tuta McGraw Hidl 1971
Colbert £EH: Exoluten of the Verebrates 2 edition Toha Wiley & Sons. New S"ork

1969

Colbert EF. Marates AL Mmkott EC. Colberis: Exolution of the Vertebrates: A

History of the Backboned Aqumals Through fime A edition Wiley Liss 2001

Co&%d\plg LS. Phys D}MA{ y o‘-’-h% Xm.vaMJ .3«; zo-qfr‘

:
fahy kg - ""‘t TS R id

DBVCI‘PNY ﬁ' A anm of \mn_:\‘ Dzvelopment \‘_uh on- Wesley [_Qnum i m(
479 : . |

Lippracot Nalliams & Wilkins. 2006 "

Sasgoe  CD Manuall of | Labogaiony. Experiences. Céll Bivsdny. Mc GrinvHill

Frotessional Publishing 1989 ,
Gittbert SF and Singer SR Dexdopmtn( Siology. Sinaver Associales; o edl ith‘"OIIO.'

Lodish HL Berk A (nser CA, Kneger M, Scot” MP. Bretscher: A, Ploegh+H.:

Barrington EJW: The Biology of Hemichordata and Protochordaia. Oliver & Buya '

D Robeis FDP and De Roberis: Ir CME Cetl and Maolécular B\éﬂoex iy ciixl»-on‘\

Miatsuddins P Noiecular Cell Bioiogy. ¢ edition W.H Freeman and Company, New -

York 200¢
Lodish t, Berk A. Kaiser CA. Krieger M, Bertscher A, Ploegh H, Amon A, Scott vl

P Malecular Cell Hmlm) 7™ edition Mac Millian High demmn (lmem(monal

edition) England, 7( i

Lodish H. Berk A, Matsudaira P, Kaiser CA, Krieger M, Scott MP, Zipursky SL |

Darnell J ,Molecuéar Cell Biology. 5" edition W.H Fréeman and Company, New
York, 2004, ! .

Lodish H, BEI!- A, Zipursky SL, Matsudaira P, Baltimore D. Darnell - Molécula;

Cell Biology 4" ecition WH Freeman & Company, New York, 2000
Morgan DD The Cell Cycle: Principles of € ‘ontrol. Sinauer /Panima Books, 2007.

Petsko GA and Rirge D: Protein Structure and Funcmm Sinauver/Panima Dooks 2

2004
1994

Ram Nath Educatiocal Publishers.
Rastogi VH: Evolutionary Biology. Kedar }\mh Ram Nath Education Pu} lislier.

Rao KV: Df:vclopm'nl Biology: A Modern Symhcsxs OXfOld and IBH Publlshmg i

Rastogi VB: Amma! Distribution, Evolution and Development Bsology Kedar Nalh»". :

Singh SP and Tomar BS: Cell Biology . 10™ edition Rastogi Pubhcauons Mecrul ’

New Delht 2014
Snustad DP and Simmons MI: Principies of Geneties. " ¢dition John Wiley &

Inc.. 2005
Verma PS. A Manual of Pracncal Zoology: luvertebrates. S. Chand & Co. Ltd. New‘

Delhi 197 .

Verma PS and Agarwal VK: Chordate Embiviegy: Development Biology. S Chand'

& Company Lid. 2012
Verma PS and Ava@wal VK: Cell Biology. Genetics. Molecular Bmlog» Evolution
and Lcology. 14" edition, S. Chand 2004.

Winchester AM- An lnwoduction to Genetics Barners & Noble. Lanada 2002.
Winchester AM: Genetics: A Survey of Pnncnplts of lereduy Oxford & IBH'
Publishing Co.. 1967

Winchester AM: Human Genetics. Ohio Charles E. Mcﬁill Puphshm" Co.. 1971«
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1o 481 o

Faper i Bxam. Duration M mmum Pass Mark< | Maximum Marks l
' Faper- | b S 33

Hours F il | 39

Paper — | (IMECHANICS)

Aoricload: Two hours fecture per week. Examination Duration: Three Hours
vote:s- Total Five guestiors to be attempted. First question will consist of 0_9 short answer type

stions and is cumpulsory, Four questions will be from four units, one from each unit with internal
thoice. <% weightage will be given to prob!ems and numerical. The candidates will be required to

acrampt all the five questions: - //';’Yf[ question is ofc:_q marks).
Lamai$ 84 JrbSmg s/t 4 i og M/u ol
UNIT-I
#aosical law and frame cf reference
ap merual end non-inertial frames, Transformation of displacement, velocity, accéleration between
ditterent frames of references involving translation, Galilean transformation and Invariance of Newton's

bi Special theory of relativity: Postulates of special theory of relativity, Lorentz transformation,
ransformation of velozity and acceleration, Length contraction and time dilation with experimental

ransiormation of displacement, velocily and acceleration between rotating frame,
Coriolis force. motion relative to earth, Focult’s Pendulum

UNIT-1
Centre of Mass: Introductior about centre of mass, Centre of Mass Frame: Collision of two particies in
ane and two cimensions {elastic and inelastic), Slowing down of neutron in a moderator, Motion of a

Pwith verying mas:, Argular momentum concept, conservation and charge particle scattering by a

1 audicus

igid body: Equation of mation of a rotating body, Inertiai Coefficient, Case of I not parallel to o, Kinetic
:nergy of rotation end idza of principal axes, Processional motion of a spinning top

cunservation of Forces introduction about conservation and non -conservation Forces, Rectilinear

forces, Discussion of potential energy curve and motion of a particle.

HOHOD WNGET SONsery,

Unit-Hl
viotion unces Central Force: Intreduction about Central Forces, Motion under central forces,

ational  nr

ractiwn, inertia and gravitabional mass. General solution under gravitational

naraction Keple”s laws, Discussion of trajeciories, Cases of elliptical and circular orbits, Rutherford

i, -

mawt s
RoaGsi . =t



Lamped harmonic oscillations: Introduction about oscillation in a potential well, Damped force and

ion under damping, Damped Simple Harmonic Oscillator, Power dissipation, Ankarmonic Oscillator
¢ simple pendulum as an example

Unit -1v
Neiven Harmonic oscillations: Driven Harmonic oscillator with damping, Frequency response, Phase

rel

ion, Cuality factor, Resonance, Series and parallel of LCR circuit, Electromechanical system-Ballistic
Galvanomate:

Caupled Cscillations: zquation of motion of two coupled simple harmonic oscillators, Normal modes,
monon m mixed modes, transient behaviour, Dynamics of a number of oscillators with neighbour
nteractions

eference Books:

1. Mechanics Be 2y Physics Caurse Vol-i, Charles Kittel
2 Mechanics H & Hans and S P Puri, Tata McGraw Hill
3. ine Physics of Yeaves and Oscillations, N K Bajaj, Tata McGraw Hill

4. Anaiytical Mecnanics: LN Hand, J D Finch {Cambridge University Press)

Paper — Il (ELECTROMAGNETISM)
Aork load: Tvio nours lzcture per week. Examination Duration: Three Hours
iotel- Total Five quest:ons to be attempted. First question will consist ofoS' short answer type
questions and is compuisory. Four gquestions will be from four units, one from each unit with internal
cnoice. 40% vieightage will be given to problems and numerical. The candidates will be required to
artempt all the five questions. /i, Ff‘\’ff question is of 6§ marks).
Rer'sitp b4 Brrshmg 5150 OF 06 ke eac.
Unit =1

Scalar and Vector Fieid: Concept of field ,Scalar and vector fields, Gradient of scalar field, Physical
significance and formeiism of gradient, Divergence and curl of vector field in Cartesian coordinates
systeni. Problems based on Divergence and curl operators

Concepi of schid angle, Gauss divergence and Stoke’s theorem, Gauss law from inverse square law.

srential form of Gauss faw
Unit-H
Field of stationary and moving charges: Potential energy of system of (i) Discrete N-charges

(i} Connnuous cherge distributions.  Energy required to build a uniformly charged sphere, classical

radius of electron, Electric field due to short electric dipole, Interaction of electric dinole with external
uniform and non-uniforry electric field, Potential due to a uniformly charged spherical shell,
Paisson's and Laplace equatons in Cartesian co-ordinates and their applications to solve the problems
of electrostatics,
Invariance of Charge, Gaussian and Sl units and their inter conversions, Electric field measured in moving
frames, Electrnicfield of & point charge moving with constant velocity,

Unit-Hi
Electric fieid i7 matter: Multipole expansion, definition of moments of charge distribution, Dielectrics,
Induced dipele moments, pclar and non-polar molecules, Free and bound charges, Polarization, Atomic
polarizability, 2lectric displacement vector, electric susceptibility, dielectric constant relation between

them

Electric porenaal and tric field due to uniformly polarized sphere (i) outside the sphere (i) at the

ce of "he inside the sphere, Electric fields due to a dielectric sphere placed in a uniform
electric field {a) outsice sphere (b} inside surface, Electric field due to a charge placed in dielectric

rmedium and Causs law, "Jiausius-—h?ossoti relation in dielectrics. ; Q

et SRR
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Uni—-iyv
Hagneto statics and Magnetic field in a matter: Lorentz force, properties of magnetic fieid, Ampere's

Jaw . Field due 1o a current carrying solid conducting cylinder(a) Outside({b) At the surface and {(c) Inside
e cylindar, Ampaere’s

» law in different form, Introduction of magnetic  vector potential, Possion’s
equation for vector pctential, Deduction of Bio Savart's

law using Magnetic vector potential
Uitferenti

crm i Amoere's law

Atomic magnet, Gyromagretic ratio, Bohr Magneton, Larmour frequenc

Y, induced magnetic moment
diamagnetism spiy magnetic moment, Para ang
5] ]

{ Ferro magnetism, intensity of magnetization,
Magnetic permeabiiity 7nd susceptibility, free and bound current densities, Magnetic field due to a
vriformly imagnetized waterial and non-uniform magnetized material.

Feterence 3ocks:

L Electrizity and Mangnetism, A S Mahajan and Abbas A Rangwalam Tata McGraw Hill

2. Introduction to Fig trodynamics, David J Griffith, Prentice Hass
3. Berkley Physics Course — Vol 1l

4 Fundamental Unwversity Physics Vol 1, Fields and Wave, M Alonso and E J Finn, Addison Wesley
Pablishing Comsany

Paper — 1l (OPTICS)

work load: Two houss lecture per week. Examination Duration: Three Hours

tioten Towl Five queslions to be attempted. First question will consist of :/o Short answer type
cuestions and is coinpuicory  Four questions will be from four units, one from each unit
chuice. 40% weightage viill be given to problems and numerical. The candidates
ttempt all the five questions. e

with internal
will be required to
L e .ﬁ/'r/nﬁ question is of 10 marks).
ﬂw'»&j 84 PJraxas fon S 0f 66 Moo Pres,
Unit-l
fuerference: Concept of spatial and tempora! coherence, Coherence lmgih,

conierence time,
wave froat, Huygens principal of Secondary wavelets, Young double siit experiment,

ronagaton

s of interference, iniecference by division of wave fronts, Fresnel’s Bi-prism, Measurement of
fvelength and thickness of thin transparent sheet. interference by division of amplitude:
i1 thin film of constant *

Interference
ickness in transmitted in reflected waves, Interference produced by wedge
chaped film, Mewton's ring, Determination of wavelength and refractive index by New

ton's ring , Fringes
begual mchination (Hawinge: fringes) and equal thickness{Fizeau fringes), Michelson’s Interferometer,
ape of fringes, Measurement of wavelength, difterence between two spectrai lines and thickness of a
trarsparen sheot

Unit 1l
iitfeactivn: Fresnel’s diffraction, half period zones, Fresnel's diffraction at a circular aperture, straight

anu a rectanguiar shiy, Zone Plate, multiple foci of Zone plate, comparison between Zone plate and
anvex tens. Fraunhofer ciffraction by single slit and a circular aperture, Fraunhofer diffraction by N
rallel slits with two slits as a special case, Missing order, Plane diffraction grating and its use in

termining wavelength, Dispersion by a grating, Rayleigh's criterion of resolution, Resolving power of a
tdlescope and grating

Unit =il
larizadon: Flane, circular and elliptically Polarized light, Polarization by reflection, Double refraction
nd- Huygen's explanation of-qouble refractivn, Production and deduction of Plane, Circular and

ol w"é/ e | ik B



ve plates, optical activity, Specific rotation Biquartz and
i shad: Polar meter and their comparison .

i Laser: Spontaneous and stimulated emission, Einstein’s A&B coefficients, Energy density of radiation
s a resuit of stirmulated emission and absorgtion, population inversion, Methods of optical pumping,
energy le /el schermes, te-Ne, Ruby, CO, lasers.

i} Holography: Basic concept of holography, Principle, theory, Construction and reconstruction of
image, Application of folagraphy.

Unit-ly

vove mudor: 10 and 1 0 wave equation, Transverse waves in a stretched string. elastic wave in solids,
DTESSUTE wavas in a gas coiumn, spherical waves, Fourier's Theorem and its application to square and

“ew-loCth waves

grovp velucities, Dispersion of waves,  Electromagnetic waves, Energy density of

elic waves Electromagnetic waves in a isotropic and dispersive medium, Spectrum of
GEPeTIC waves

“ence Books:

L. Optics by Brij La &5 sbramanium, S Chand

2. Gptics by O P Khandelwal

3. Praciples of optiss by B K Mathur

4. Introduction to tdodern Optics by A K Ghatak

= Ananroduction 1 Modern Optics by G R Fowels
6. Essantial of Lasers by Allen

PRACTICALS
Woiic Lead: Four hours raboratory work per week. Examination Duration : Four Hours

Hlaimum Experimaats: Total sixteen taking eight from each section.

he colleges are tree 1o set new experiments of equivalent standard. This should be intimated
i1¢ approved by the Convener, Board of Studies before the start of academic session, It is
viading on the college 15 have experimental set up of at least sixteen experiments fisted below
i3 from each section. In c; se number of experiment performed by the students is less than
»teen, nis marks shall be scaled down in final examination on pro rate basis. For example, if he
“s performed fourteen experiments the marks shall be multiplied by fourteen and divided by
wteen. The number of experiments performed shall be verified from practical record.
aboratory examination paper will be set by the external examiner by making pairs of
-peErments taking one froim each section out of sixteen or more experiments évailable at the
cniter. Ditferent combinations shall be given for different batch.

‘arking Schenie:

Two Experiments :
Record

Vivi-voice

Section— A
LT stucy the variztion of power transfer by two different loads by a DC source and to
verify maximam power transfer theorem.




10.

Ll

12.

study the variation of charge and current in a RC circuit with a different time
constant {using a DC source)

Te stady the behavior of a RC circuit with varying resistance and capacitance using AC

mMains as & poveer source and also to determine the impedance and phase relations.

T study the ri e and decay of current in an LR circuit with a source of constant emf.

o study the voltage and current behavior of an LR circuit with an AC power source Alsg
determine poveer factor, impedance anc phase relations.

Te study the magnetic field along the axis of a current carrying circular coil. Plot the
tecessary grapa and hence find radius of the circular coil.

To deterniine the specific resistance of a material and determine difference between
two snall resisiance using Carey Fosters Bridge

Fo convert a gzlvanometer into a ammeter of a given range.
1o converi a galvanometer into a voltmeter of a given range.

- To determine the resolving power of a Telescope.

To decermine the resolving power of a Grating.
To de-ermine the dispersive power of a Prism.

Section-B
[0 study the random decay and determine the decay constant using the statistical
board
Jsing compourd pendulum study the variation of time period with amplitude in large
angle asciliatiors
o study the damping using compound pendulum.
‘0 study the zxcitation of normal modes and measure frequency splitting using two
coupled oscillators.
o study the frequency of energy transfer as a function of coupling strength using
coupied oscillators.
T'o study the viscous fluid damping of a compound pendulum and determining damping
coefficient and Q of the oscillator.
To study the' clectromagnetic damping of a compound pendulum and to find the
varation of damping coefficient with the assistance of a conducting lamina.
fotind J by Calicnder and Barn’s Method.
fo determine Young's modulus by ben ding of beam.
To determine Y, 5 and n by Searle’s method.
fo determine modulus of rigidity of a wire using Maxwell’s needie.
Study of ormal modes of a coupled pendulum system. Study of oscillations in mixed
modes and find the period of energy exchange between the two oscillaters.

- To stuay the specific-rotation of sugar solution by polarimeter.

X
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MATHEMATICS
Appendix-I
B.A./B.Sc. Part - 1 - 2017-2018 and ownwards
Teaching : 3 Hours per Week per Theory Paper.
2 Hours per Week per Batch for Practical
(20 candidates in each batch)
Examination:
Min.Pass Marks Max. Marks
Scheme: Science — ’54 ) S5O
. Duration ’ Max.Marks Ml St
Paper 1 Discrete Mathematics 3 hrs. 3 3 (Science) Y
Paper -1 Calculus 3 hrs. 23 (Science) /2.
. ’
Paper — I~ Three Dimensional 3 hrs. 3 9 (Science) /2.

Geometry and
Optimization Theory
Practical Optimization Techniques 2 hrs. 2 4 (Science) 29

FrttrAal- 4 23
Note:
1. Common paper will be set for both the Faculties of Social Science and
Science. However, the marks obtained by the candidate in the case of
Faculty of Social Science will be converted according to the ratio of the
maximum marks of the papers in the two Faculties.

2. Each candidate is required to appear in the Practical examination to be
conducted by internal and external examiners. External examiner will be
appoinied by the University and internal examiner will be appointed by the
Principal in consultation with Local Head/Head, Department of
Mathematics in the college.

3. An Internal/external examiner can conduct Practical Examination of not
morc than 100 (Hundred) Candidates (20 Candidates in one batch).

4. Each candidate has to pass in Theory and Practical examinations
separately.

i e



Paper - I: Diserete Mathematics
Teaching : 3 Hours per Week
Duration of Examination : 3 Hours Max, Marks: 2 3 (Science)

Note: Syllabus of this paper is divided into five units, This paper contains 11 questions.
Candidates ars required to attempt only 9 questions. Question no. 1 to 6 are compulsory
and any three questions from question no. 7 1o I1. First question contain ten parts of very
short answer type. two parts from each unit. Each part carries one mark. Questions no. 2
to € (five short answer type question) one from each unit. Each carries #dgpgmark
Questions no. 7 1o 11 are five big questions, one from each unit. Each carries o§ marks.

Unit  1: Boolean Algebras- Lattices and Algebraic structure, Duality, Distributive and
Complemented L attices, Boolean Lattices, Boolean functions and expressions.
Fundamental theorem of arithmetic, divisibility in 25 Congruences, Chinese Remainder
Theorem, Euler’s phi-function, primitive roots,

Unit 2: Logic and Propositional Calculus, Propositions, Simple and compound, Basic
Logial operations, Truth tables, Tautologies and contradictions, Propositional Functions,
quantifiers. Diszrete numeric functions and Generating functions, Recurrence relations
and Recursive Algorithms — Linear Recurrence relations with constant coefficients,
Homcgeneous solutions, Particular solution. Tota] solution. Solution by the method of
generating functions.

Unit 3: Graphs — Basic terminology, Multigraphs, Weighted graphs, Paths ang circuits,

Shortest paths, Fule-ian paths and Circuits. Travelling Salesman problem. Union, Join,
Product and comaasition of graphs. Planar graphs and Geometric dual graphs.

Unit 4: Trees - Properties, Spanning tree, Binary and Rooted tree,
Digraphs - Simple digraph, Asymmetric digraphs, Symmetric digraphs and complete
digraphs. Digraph and Binary relations. Matrix representation of graphs and digraphs.

Unit 5: Numerical ability: Numbers and simplifications, Divisibility, H. C. F and LCM
of Number, Average, Percentage, Calender, Ciocks, Binary System, Profit and Loss,
Ratio and Proportion, Races and Games, Alligation Or Mixture, Time, Time and Work,
Speed and Distance, Pipes and Cisterns, Trains, Streams and Boats, Surds and Indices,
Fractions, Logarithms

Paper- I1: Caleulus
Teaching : 3 Hours per Week
Duration of Examination : 3 Hours Max. Marks: 33 (Science)

Note: Syllabus of this paper is divided into five units. This paper containg 1 questions.
Candidates are required to attempt only 9 questions. Question no. [ to 6 are compulsory
and any three quest ons from question no. 7 to 11. First question contain ten parts of very
short answer type, W0 parts from each unit, Fach part carries one mark. Questions no. 2
to 6 (five short answer type question) one from each unit. Each carries 0/ mark-.
Questions no. 7 to 11 are five big questions, one from each unit. Each carries g ¢, marks.
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Unit 1: Series ~ Inf"nite series and Convergent series. Tests for convergence of a series
- Comparison test, D’Alembert’s ratio test, Cauchy’s n-th root test, Raabe’s test,
De-Morgan-Bertrand’s test, Cauchy’s condensation test, Gauss’s test, (Derivation of tests
is not required). Alternating series. Absolute convergence. Taylor’s theorem. Maclaurin’s
theorem. Power serics expansion of a function. Power series expansion of sinx, cosx, e
loge(1 +x), (14x)".

s

Unit  2: Derivative of the length of an arc. Pedal equations. Curvature — Various
formulae, Centre of curvature and Chord of curvature. Partial differentiation. Euler’s
theorem for homogeneous functions. Chain rule of partial differentiation. Total
differentiation. Differentiation of implicit funct:ons.

Unit  3: Envelopes. Maxima and Minima of functions of two variables. Lagrange’s
method of undetermired multipliers. Asymptotes. Multiple points. Curve tracing of
standard curves (Cartesian and Polar curves).

Unit 4: Beta and Gamma functions, Reduction formulae (simply standard formulae),
Double integrals in Cartesian and Polar Coordinates, Change of order of integration.
Triple integrals. Dirichlet’s integral.

Unit 5: Arcas, Rectification, Volumes and Surfaces of solids of revolution.

Paper-111: Three-Dimensional Geometry and Optimization Theory
Teaching : 3 Hours per Week
Duration of Examination : 3 Hours Max. Marks: 3 4‘ (Science)

Note: Syllabus of this paper is divided into five units. This paper contains 11 questions.
Candidates are required to attempt only 9 questions. Question no. 1 to 6 are compulsory
and any three questions from question no. 7 to 11. First question contain §} parts of very
short answer type, two parts from each unit. Each part carries one mark. Questions no. 2
to 6 (five short answer type question) one from each unit. Each carries 5 marks
Questions no. 7 to 11 are five big questions, ore from each unit. Each carries ¢ marks.

Unit 1: polar equation of conics, polar equation of tangent, normal and asymptotes, chord
of contact, auxiliary circle, dircector circle of conics.

Unit 2: Spaere, Cone.

Unit 3: Cylinder, Central Conicoids ~ Ellipsoid, Hyperboloid of one and two sheets.
tangent lines and tangent planes, Direct sphere, Normals.

Unit 4: Generating lines of hyperboloid of one sheet system of generating lines and its
properties. Reduction of a general equation of second degree in three-dimensions to

standard forms.

Unit 5: The linear programming problem. Basic solution. Some basic properties and
theorems on convex szts.. Fundamental theorem of L.P.P. Theory of simplex method only



3
Duality. Fundamental theorem of duality, properties and elementary theorems on duality

only.

Practical: Optimization Techniques
Teaching: 2 Hours per Week per Batch
(20 Candidates in each Batch)

Examination: Duration: 2 Hours
Scheme Science

Max.Marks 2SS

Min.Pass Marks 09

Distribution of Marks:
Two Practicals one from each group

7-2£ Marks each = /5 Marks ( - )
Practical Record = 0.5 Marks
Viva-voce = o & Marks

it

Total Marks 2% Marks

Group A: Modelling of industrial and engineering problems in to mathematical LPP
and its dual and their solution by Simplex Method.

Group B: Mocelling of industrial and engineering problems into

()Assignment Problems and (ii) Balanced and unbalanced Transportation Problems.

and their solution

Note:

1. Problems will be solved by using Scientific Calculators (non-Programmable)
Candidates must know about all functions and operations of Scientific Calculator.
Each Cundidate (Regular/non-Ccllegiate) has to prepare his/her practical record.

* Each Candidate has to pass in Practical and Theory examinations separately.
Non Ccllegiate candidates are required to take practice certificate of 21 days (2
hours per day.)

SEPEN



