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NOTICE

1. Change in syllabus/ordinance/mles/repulations/ syllabi and boaks miy
from time to time, be made by amendment or remaking and a candidaw
shall, accept in so far as the university determines otherwise comply with
any change that applics to years he/she has not completed at time of
change.

2. All court cases shall be subject to the jurisdiction of Maharaja Surajmal

Brij University head quarler Bharatpur anly and notany other place
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Ordinance and Regudatians related to the Integrated BSe.B.1d, Degree
01,

The Objective and e b earning outeomaes of the Intepeated T8¢ 13 T Do
ares

Objectives:

To promaote capabilities for inculeating national values and goasls as mentiongd
inthe constitution of Indin.

To actasagents of modernizationand socinl chanpe

To promote social cohesion, international understanding and pratection of
human rights and right of the child

To acquire competencics and skills needed for teacher.
To use competencics and skills needed for becoming an effective teacher.
To become competent and committed teacher,

To be sensitive about emerging issues such as environment, population general
cquality, legal literacy ete.

To inculcate logical, rational thinking and scicntific temper among the
students.

To develop critical awareness about the social issues & realities amonyg the
students.

To use managerial organizational and information & technological skills

Learning outcomes:

B

Competence to teach effectively two school subjects at the Elementany &
secondary levels.

Ability to translate objectives of secondary education in terms of specilic
Programmes and activities inrelation to the curriculum.

Ability to understand children's necds, molives, growth pattern and the process
of learning to stinu.late leaming and creative thinking to faster growth and
development.

Ability to use-

lndividualized instruction

Dynamic mcthods in large classes.

Ability to examine pupil's progress and effectiveness of their own teaching
through the use of proper evaluation techniques.

Equipment for diagnosing pupil progress end eftectiveness of their own
teachings through 1.2 use of proper evaluation wechniques
Readiness (o spot talented and gifted children and capireity to meet ther !wul\'
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13. Developing certain practical skill suchas:
a Black board wuik
L.  Preparing improvised apparatus
¢. Preparing teaching aids and 1CT,

14 ln\crcs} and con'.\pclcncc i the development of the teaching profession and
cducation. Readiness 1o participate in activities of professional vipanizations

-

Integrated Programme of B.Sc.B.Ed. Degree Shall Consistof
1) First YearB.Sc.B.Ed.

i) ScconcharB.Sc.F.Ed.

i) Third\'carB.Sc.B.Ed.

iv) FinalYcar B.Sc.B.Ed.

Duration of the Courst- Four Years

Examination after oach session in theory papers

Scheme of Examination against cach subject separately.

Compulsory Papers:

Year . pPaper
T Ist Year Gen. English
| ind Year Gen. Hindi )
111rd Year Elementary Computer Application (ICT) |
[ JVih Year l’;nvironmcmulSludic.s

= ~ g
L ELIG!BIL!TY CRITERION ON PASSING MARKS BUT NMARKS SHiALl

NOT BE]NCLUDED IN DIVISION. i =
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Group - At - Subject Specialisation ;

Year Paper

Ist Year Instructional System & Lducational
lInd Year Pence Education

Ird Year Guidance and Counsclling in School
1Vth Year Physical Education & Yoga

(;rqup-B: Con(gm of Science Subject: - A Student has to opt any three optionil
subject (papers) from group B which two must be the sehool teaching subjects

Chemistry LH&T
Botany L&
Zoology 1L &I
Physics L&
Mathcmatics L&

Group C: Pedagogy of School Subject 08 A/B: Pedagogy of'a School Subject 11rd
Year and 1Vth Year (candidate shall be required to offer any 1wo papers from the

following, for part-T11 & part-1V).

Pedagogy of Chemistry
Pedagogy of Biology

Pedagogy of Physics
Pedagogy of Mathematics
Pedagogy of General Science

y a minimum of 12 papers in Ist yeur,

& Inall the subjects the student has to stud
ear and 7 Paper n 1Vth Year { Total

12 Paper in lInd Yoar. {2Paper in 11Ird Y

43Papers).

& Each theory paper will carry 100 marks and content basc pupe! 05, 06507 (G-

B) will carry 150 marks. (With practical part). Distribution of marks m

mathematics is according (0 their marking scheme in page no.7.

Scheme of Instruction for B.Sc. B,Ed Courses

Details of course and scheme of study, titles of the papars, duration ¢ic Lo

B.Sc.3.Ed Courscarc provided in Tables given below -
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Four Years Integrated Course
Scheme of B.Se.-B.Ed, Ist Year
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Four Years Integrated Course
Scheme of B.Se~B.luk Hnd Year

Subject Covnie Code
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Four Years Inteprated Course
Scheme of B,Se.-18L1d, Hvd Yenr
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Four Years Integrated Course

Scheme of B.Se.-B.Ed.

IVith Year
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Four Years Integrated Course

Schieme of B.Se.-BLEAd,
Compulsory subjects

_New | Subjects

Ist Year | Gen. English

I Year | Gen Mindi

1 Year_| Computer Application (ICT)

AV Year | Environmental Education |

——o——— e o . —

 Group - A T CGhoup - SRR

(PCB & PCM Group)

(Select any Three subjects)

1. Instructional System & 1. Chemistry(LILHL |
Educational 2. Botany (LILII) |
2. Peace Education 3. Zoology(1LILI
3.Guidance and 4. Mathematies(1ILIT)
Counscling in School 5. Physics(LILHD

4, Physical Education &

l Yoga

Group C: Pedagogy of School Subjeet: Pedagogy of a Schaol Subject Hird Yeur and I\th
Y ear{candidate shull be required to offer any one papers in both year in following subjects ).

T— Chemlstry

l Botany

l Zoaology S
Physics

\ Mathematics

& In all the subjects the student has to study.” subjects (1-7)in Ist yean, § subjecta(s- 15Hm
11nd Year.9 subjects( 16-24)in 11lrd Year and 9 subjects(25-32) in IVith Year

4 FEach theory paper will carry 100 marks and content based paper will carty 150
marks.(including practical part),

Scheme of Instruction for B.Sc, - B.Ed Couvses
Detzils of courses and scheme of study, titles of the papers, duration vic. for B3.S¢- B Connes

arc provided in Tables giv*n below i« o A -
Years Subject Marks 3
1 Year 6 subjects (2-7)+ Practicel 16004180750 .
11 Yeor Gsubjects(9-14)+ Practical + SUPW(15) 600 4150+ 100~ 850 v
11l Year 6 subjects(17.22)+ Practical + Practicum(23) | 600 +150+ 100 + 100~ 950
+Final Lesson (24) PRSI -8 l
IV Yeaor 6 subjects(26-31) + Procticum (33)4 Final | 600+ 100 +100= 800
Lesson (33) iy
Totsl 33 subjects) n 7400 +450+300 +200= 3350 ]
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0.321  The objectives of the practical work preseribed for the Intepraed

Programme ofB.Sc.-13.Ed. Degree (Fowr Yeur) are follows:

PART I

Practical Worlk

Objectives:

Todevelop the ability and self-confidence of pupil teachers:

145

5 W

6.

13.

14,
15.

16.

17.
18.

To be conscious of sense of values and need for their inculcation in ¢hildren
through all available means including one's own personal life.

Possess a high sense of professional responsibility.
Develop resourcefuiness, so as to make the best use of the situation available.

Appreciate and respect cach child's individuality and treat him as independent
and integrated personality.

Arousc the curiosity and interest of the pupils and sceurc their aclive
participation in the educative process.

Develop in the pupil's capacity for thinking and working independently and
guide the pupils to thatend.

Organize and manage the class for teaching learning.
Appreciate the dynamic nature of the class situation and teaching technigues
Define objectives of particular lessons and plan for their achievements

Organize the preseribed subject matter in relation to the needs, imterest 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 ¢'car and concise language and in a logical manner for
cffective lcaming.

Undertake action rescarch,
Give proper opportunity to gified pupilsand take proper 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,

Preparc and use assignments.
Evaluate pupil's pre yress.

;_-‘;:%,,) N 0™
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Practienl skill to teach the two school subjects offered under Theory |Iu|wl\/l‘] 20 2|
e /D

2
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L

0,

13.
14.

15.

Plan and vrganize co curricular activitics and participate inthem

Co-operates with school teachers and administrntors and Jearns to maintam
school records and registers,

A the following:

Observation of lesson delivered by experienced teachers and stafl’ of the
college.

Planning units and 'essons,

Discussion of lesson plans, unit plans and lessons given (including criticism
lesson)

Organization and participation in co-curricular activitics.
Setting follows up assignment.

Evaluation in terms of cducational objectives use of tecachers made tesis &
administration of standardized tests,

Black-board work.
Practical work conr zcted with school subjects.

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

. Experimental and laboratory work in sciences, home-science, Geography and

othersubjects of experimental and practical nature.

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

Observation and assistance in the health education progranume.
Observation and assistance in the guidance programme.
Maintenance of cumulative records.

Techniques of teaching in large classes.

0.322 A candidate has to deliver at lcast 40 lessons (20 Lessons of one teaching

subject in 3rd year & 20 Lessons of ather teaching subject in 4th year) i
recognized school under the supervision of the staff of the college shall be
eligible for admission to the examinaiion for the degree of B.S¢.-B.Ed.

Notes = =

Teaching subject means a subject offercd by the candidate at his/her running
R.Sc. B.Ed. course cither as a compulsory subject or as an optional subject
provided that the c~didate studied it for atleast two years, Thus the quahlying
subjects like Geneu}l English, General Hindi, General Education, History af
Indian Civilization and Culture. Prescribed for running B.Sc.- B.Ed. course al
the University or a subject dropped by candidates at the part | stage of the
degree course shall not be treated as teaching subjects.
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1.

Only such candidate shall be allowed 10 affer Social Studies for the 13.8¢ -

B.Ed. Examination as have taken their running B.Sc.- I3.1d, course with
two subjects out of History, Political

Economices, Geography, Sociology, Philosop

/ any
Science/Public Administration,

hy /Psychology.
A candidate who hes offered Political Science or Public Administration ar his
Bachelor's or the siaster's Degree Examination shall be deemed

GRCIOF; ; Jegre chiable o
offer Civics as atcaching subject in the Inteprated B.Sc.-B.Ed. Ex

anunation

0.323 No candidate shall be allowed to appear in the Integrated B.Se./B.fd

examination LILIT & IV Year unless he/she has atiended (80% for all
course work & practicum, and 90% for school internship).

0.324  The cxamination for Integrated B.Se.-B.Ed. for Four Year shall be in twi

parts- part st comprising theory papers & part 2 practice of teaching in
accordance with the scheme of examination laid down from timeto time.

0.325 Candidates w!io fail in Integrated B.Sc.-13.Ed examination in part Jor/

part 2 the theory of education may present themselves for re-examination
there in at a subscquent examination without attending a further course ul
anaffiliated training college.

Provided that a candidate who fails in any one of the theory papers und
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. Helshe shall be
declared to have passed if he secures minimum passing marks prescribed
for the paper in which he appeared and shall be deemed to have secured
minimum pas¢ g marks only prescribed for the paper (irrespective of the
marks actually; obtained by him) 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
fails to clear the paper in which he failed.

0.326 Candidates who fail in the Integrated B.Sc.-B.Ed. examination part | and

part 2 only in the practice of teaching may appear in the practical
examination in the subsequent ycar provided that they keep regular teoms
for four calendar months per year and give at least 40 lessons (20 in pait
1& 20in part 2’ supervised lessons.

0.326 A: A candidate who comf)lete a regular course of study in accordance with

the provision laid down in the ordinance, at an affiliated teacher's training
college for four academic year but for good reasons fails 10 appem o1 the
Integrated B.S¢.-B.Ed. examination may be admitted to a subsequent
examination as an Ex-student as defined in 0.325 or 0.326 Above.

Lo
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Organization evaluntion of practice teaching:

9.

Every candidate will teach at-least 40 lessons (20 10 1 Year & 20 in 1V Year)
during practice t¢ ching session. At least ten lessons in each subject should he
supervised.

40(20120) lessons ns desired in the syllabus should be completed as full period
class room lesson. Micro teaching lesson to be used in addition o those 0
lessons for developing certain teaching skills,

A minimum of ten lessons in cach subject wall be supervised evaluated by the
subject specialist orateam of specialists of the subjects i

By and large, the evaluation of the performance in the practical tcaching will be
based on the last ten lessons in the subject when the student has acquired somwe
competence and £7ills of teaching,

The internal assessment in practice of teaching will be finalized by the
principal with the help of members of the tcaching stafl and the same will be
communicated to the university before the commencement of the practical
cachycar.

At Integrated B.A-B.Ed 11 Year cach candidate should be prepared to teach
one lessons at the final practicc examination. At the Integrated B.A-B. L IV
year exam candidate should be prepared to teach two lessons (one in cach
subject). The external examiners may sclect at least 10% of the candidites 1o
delivertwo lessons in Integrated B A-B.Ed IV Year.

There will be a voard of Examiners for the external examination for cach
college which will cxamine cach candidate in at least one lesson and o
minimumof 15% in two lessons (one in cach of the two subjects).

The board of Examination will consist of:

(a) The principal of the college concemed.

(b) A principal or a senior and experienced member of the teaching stall of

another training college, affiliated to University of Rajasthan.

(c) Anexternal examiner from outside the University of Rajasthan ora senior,
member of the teaching stafTof an affiliated training college,

(d) The board as far as possible will represent Social scienee, language and

science.

Approximately 50 lessons will be examined by the board each day:.

" Working out the result and awarding the division:
(1) Acandidate in order to be declared successful at the Integrated B.A-B.Ed 1L

1 & 1V Year Examination shall be required to pass separately in Part |
(Theory) and Part I (Practice of Teaching).

(2) Fora passing in Part ] (Theory) a candidate shall be required to obtain at-lcast

w

(a) 30 percent marks in each theory paper and sessionals (24 marks out of 80




(3)

(4)

and 6 marks out of 20): (b) 30% marks in cach theory paper and seasional (11

marks out of 35 & 4 marks out of 15) (C') 36 percent marks in the apgrepate of
all the theory papers.

For passing in Part 11 (school internship Practice of Teaching ) a candidate shall
be required to obtain separately at-leasl

*  40percentmarksinthe external examination.

+ 40 percentmarksin internal assessment

The successful candidates at Inteprated BAB Ed Four Yea [ s

obtaining total marks will be classified in thiee divisions and shall e assipned
separately in theory and school internship Practice of teaching as follows.

Division Theory Practice of Teaching
l 6N% (0%
[l 48% 48"
Pass 6% 40

The practical work record shall be properly maintained by the college and may be
made available for wark satisfaction of external examiner in school internship
(practice tcaching), thuse are expected to submita report regarding this separately.

wng?

S
tba‘ ~ «ral
or. F2 eg®t"®

CERSL" =5\



1.Sc e Paper Code 16 (PART = 111)
INFORMATION & COMMUNICATION TECHROLOGY (1CT)
Viax, Ml 100
Ohjectives:
1. To cnable the students 10 recopnize understand and apprectate fCT as an

asserfive learning as @ cnormous functional support o teachers

12

Yo know and understand different purts of computer and then functiomng

7o understand the operating system of Compulter.

e

4. To develop skill in the use of Internel.

5. To appreciate the coneept of integration of information and communicalion
Technology with cducation.

6. To make use of Modemn Infarmation and Communication Technology to
improve teaching learning process.

7. To develop positive attitde towards handling of compuiei>.

Unit- 1 Information & Communication Technology in Education

& Concept, Importance, Meaning & Natuie of information & Communication
‘Technology.

< Necd of information & Communication Technology in Lducation.

& Scope of Information and Communication ‘Technolopy  areas: { I'eaching
Learning Process, Evaluation. Rescarch  and Administration), Trends
Information and communication and technology.

& paradigm shifl in education duc 10 JCT content with special reference 10
curriculum, Role of Teacher, Methods of Teaching, Classroom Environment
Evaluation, Procedure and l";ducmiomu\.m:mag,cmcnl.

& Challenges in interesting information cominunication Technology i sehovl
Tiducation.

Unit-11 Introduction (o computer . -~



“ General awareness abowt functioning of computer

« Generation, Characteriatics. 'f ypes of computere and peee of Computey

«  Briel introduction of working computer using the blogl: dhagran
< Hardware
* Input Deviee- Kev Board, Mousc. Seanner. Microphone and digita! camers
¢ Outdevice- Momtor, Printer, Speaker and screen imagre projector
¢ Storage device = Hard Disk, CD & DVD and Mass storage Deviee (Per
Drive)
Unit-1T Softwarce of Computer
* Softwarc
* Operating System- Concept and function
« Application software (its uses of education)
*  Word Processors
¢ Power Paint Presentation
* Spread Shect
+ Viruses & their management

Unit- 1V - 1CT Supported teaching/Learning strategics, Internet and Intranet

o

* CAL- Computer Assisted Leaming
* PBL- Project Based Learning

* Technology - Aided t.caming

* E-Learning- Concept & Nature

* Web Based Learning

* Virtual Classroom

* Concepl, nced & Importance

% % e A% 0%

tnit- V - Internct and Intranet uses in Education
< Facilities available for communication !
¢ LEmail, Chat and online conferencing
* E-Library, Websites, blog, Wikipedia
%+ Scarch Engines- Concept a‘rﬁl__ uses -
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Objectives:

B.S¢, B.Ed, - Paper Code 17 PART-ITI
Language across the curriculum

Max. Marks- 80

i

This course will enavle the pupil teacher to-

S

6.

7.
Unit |

Understand the language background of students as the direet or seen language

USscrs.

. Create sensilivity (o the language diversity that exists in the class room.

. Understand the nature of classroom discourse and develop strategies for using

oral language in clussroom,

_ Understand that'nature of reading comprehension and writing in specific content

areas.
Understand interplay of language and socicly.
Understand function of language

Understand language and speech disorder und make remedial measure too.

Mcuning?Nalurc, scope, role, importanee, function of language, language background.

language and regio.., language and religion, language and class, wale-of-lilerature—in

-~

Unit-2 —-

Home language (mother tongue ) and school language/sccond language.

_: (3) oral and written language — meaning, Principal, objectives,

Importance, relation, diflerences.

Unit-3 -

A) Oral aptitude ir. Janguage, theoretical speech of qral aptitude, development of oral

expression/Speech in pupil teacher, Classroom, discourse, Discussion as a tool of

learning, questioning in the class room, developing reading skill through text book,

c:cc’f\!l A, .
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problems and remedies to incorreet pronunciation,
B) Language Skills- (LSWR-Listening, Speaking, Writing Rcadibg) . Mcaning
Coneepts, importance, co-rolation,methods und toehnigues,

Language Laboratory- need, linportance
Unit-4

. Use in teacher's training,

A) Listening Skill- Pronunciation, Intonation, Stress, Pitch, Rhythm and Oral
Aptitude.

13) Speaking Sk.l- Pronunciation, Intonation, Stress, Pitch, Rhythm and Oral
Aptitude.

C) Writing Skill = Aspects of writing shapes, sounds, meanings, punctuation marks,

word, Scentences; Expression in writing, mechanics of writing,

D) Reading  Skill-  Consonants, Vowels, words, senlences, Recognition,
Understanding, Silent reading, Imitation reading and loud reading. 7

Unit-5

Language Text Book- Criteria of selection and critical analysis of language text book,

children’s literaturc and teachers handbooks method of evaluation. Understanding the

relationship between  curriculum syllabus and textbook;’

Internal Test anu Asslgnﬁ\ent:- (20 Marks)
I. Class test (10 Marks)
2. Any onc (16 Marks) .~
« Discuss with students and find oul the different language they speak, preparc @
plan to use multilingualisn as a teaching strategy.

o Identily speech defects of a primury level students and make remedial strategy.



Organizing an activity based game to motivate students for creative questioning

Close and critical reading/discussion in small groups.
Conduct a survey in sccondary school to study academic achievement in overall
or in specific subject of diverse linguistic stuclents.

Review of a text of any language subject.

Reference @

0.

Agnihotri. R.K. (1995) Multilingualism as a class room resource. In K. heugh, a
siegruhn, P. Pluddemann (Eds) multilingual education for south Africa 9pp. 3
heinemann cducutiopul books.

Anderson, R.C. (.984) rolc of the readers schema in comprehension, learning
and memory. In R.C. Anderson, J.Aslrom & R.J. Tiemey (IEdu) learning 1o readl
in American schools: based readers and content tcats psychology.

Bansal R.K. and Harrison J.B.- (1990) spoken English for Indian orient
Longman LTD Madras.

Ladson, billings G (1995) towards a (heory of cultwally rclevant pedagogy
American Educational research journal.

NCERT (2006) ,.osition paper national focus group on teaching of Indian
language (NCF 2005) New Delhi.

Paliwal Dr. A.K. (2002) communicative language teaching Sumitri publication,
Jaipur,
~ W
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B.Sc. B.Rd, - Paper Code 18 PART-TH
GUIDANCE AND COUNSELING IN SCHOOL.
OBJECTIVES :-
Max, Marks - 80

The course will ¢ vable the student teachers to-

« Understand the concept, need and meaning of guidance

e Get acquainted with the principles, issucs, problems and procedure of guidance.

« Develop understanding about the role of school in guidance.

« Develop the various arcas, tools and techniques in guidance.

» Understand the concept nced and meaning of counseling.

*+ Get acquainléd with the principles and process of counschng

« Understana the tools and technigues in counseling,

UNIT- 1 GUIDANCE IN SCHOOL

o Concept, need and meaning of guidance.
« Principles of Guidance.

¢ Procedure of Guidance (Steps)

« lssues and problems of Guidancc;.

UNIT-2 AREAS, TOOLS AND TEC HNIQUES IN GUIDANCE

e Personal, Educational and vocational Guidance,

e Tools:- Records of students

e Cumulative record.

» Questionnuire and inventorics

e Techniques in Guidance (a) Observation, (b) Intervicw, (¢) Sociometry

-

UNIT-3 COUNSELING IN SCHOOL
UNIT-3 COUNSELING INSCIIOQL,



o Conceply nee and meaning of counseling.

>

- gy 1y o

o Counseling process and role.

o  Quohities and role of u school counselo

UNIT-4 TOOLS AND TECHUNIQUES IN COUNSELING

» Individual counseling and group counseling.

e Lectures, discussions and Dramatics as techniques in counseling

’

o Counscling for the children with speeial needs

“UNIT-5 GUIDANCE AND COUNSELING FFOR SPECIAL NEEDS POPULATION
GUIDANCE OF CHILDREN WATH SPECIAL NEEDS.

« Problems and needs.
o Guidance of the gifled and creative students.

o  Guidance of under achiever.

-

2
T % RO e T

wont

o Guidance of learing disabled, Drug addicts and alcoholics.

-~

pe

-

¢ Need for rescarch ead reforms in guidance and counseling.
Internal Tasks and Assignment (20 Marks)
. Class Test 10 Marks

no

Any onc 10 Marks

Interview of a school counscelor.

Visit to u puidance or counseling centre and wrile i report.

—g
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&)

o Administration of an individual test and prepating o report

Relerencess-

| Annstasi A, Differential Psychology, New York: Macmillan ('o, 10006

2. Arbuckle Dugland, Guidance and Counseling in the classroom, Allyn & Bacon
Inco, 1985,

3. Bagrki. B.G. Mukhopudhyayu. B.. Guidance and Counseling, A manaal. Jew
Delhi: Stanley Publishers, 1990.

4. Crow & Crow, An Introduction to Guidance, New Delhi: Eurasia Pubhshing
House, 1992,

5. Freeman LS. Theory and Practice of Psychological testing, New Delhi: Henry
Holt 1992,

G. Jones. AJ, Principles of Guidance, New Delbi, New Delhy McGrew Hills
publishers, 1970.

7. Kochhar S.K. Educational and vocational Guidance in secondary schools, New
Delhi, sterling publishers Pyt Ltd. 1990.

§. Kolber, S.K. Educational and Voeational Guidance, New Delhi: Practice Hall
india Itd., 1995.9 NCERT, Guidance and Counseling n Inchian Education, New
Delhi: NCERT, 1978.
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B.Sc. Part 11, Session 2020-21

Chemistry

Scheme:
Max Marks: 150

Duration (hrs.) Max. Marks Min. Pass Marks
Paperl 3 33
Paper-11 3 33 30
Paper-111 3 34
Practical h) 50 18

Note: Ten (10) questions are (o be sct taking two (02) questions from cach unit
Candidates have to answer any 5 questions selecting at least one question
from cach unit.

CI1-301 Paper-1: Inorganic Chemistr)
(2 hrs or 3 periods/week)
Unit-]

Hard and Soft Acids and Bases (HSAB):
Classification of acids and bascs as hard and soft. Pearson's HSAB concept, acid-
base strength and hardness and softness. Symbiosis, clectronegativity and hardness
and softness.

Unit-11
Metal-ligand bonding in Transition Metal complexes:
Limitations of valence bond theory, an clementary idex of erystal-ficld theon.
crystal-field splitting in octahedral, tetrahedral and square planar compleses
factors affecting the crystal-ficld parameters.
Magnetic propertics of Transition Metal Complexes:
Types of magnetic bel>viour, methods of determining magnetic susceptibibiy.
spin-only formula, L-S coupling.

Unit-I11
Electron spectra of Transition Metal Complexes:
Types of electronic transitious, selection rales for d-d transitions, spectroscopic
ground states, spectrochemical serics. Orgel-energy level diagram for d' and d
states, discussion of the electronic spectrum of [Ta(l 1,0),1"" ] complex on,

Unit-1V

Organometallic Chemistry:
Definition, nomenclature and classification of organometallic compounds,
Preparation, propertics, oonding and applications of alkyls and aryls of Li, Al @
brief account of metalethylenic complexes and homogencous hydrogemation
mononuclear carbonyls and the nature of bonding in metal carbonyls.
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Unit-V
Bioinorganic Chemistry:

Essential and trace clements to Biologicul processes, metalloporphyrins with
special reference to haemoglobin and myoglobin, Biological role ol alkali and
alkaline carth metal ions with special reference to Co’ Nutrogen fixation

CH-302 Paper-11 ; Organic Chemistry
(2 brs or 3 periods/week)
Unit-1
Nuclear Magnetic Resonance (NMR) Spectroscopy:

Proton magnetic resonance (1H-NMR) spectroscopy. nuclear shiclding ond
deshielding, chemical shifl and molecular structure, spin-spin splitting and
coupling constanis, arcas of signals. Interpretation of NMR speetra of smple
organic molecules such as cthyl bromide, cthanol, acetaldehyde, 1.1.2-
inbromocthane, ethyl acetate, toluene and acclophenone. Problems pentaming to
the structure clucidation of simple organic compounds using NMR data

Unit-1

Heterocyclic Compounds Introduction: Molecular orbital diagram and aromatic
characteristics of pyrrole, furan, thiophene and pyridine. Methods of synthes and
chemical reactions with particular emphasis on the mechanism of electrophilic
substitution, Comparison of basicity of pyridine, piperidine and py1 role.
Introduction to condensed five- and six-membered heteroeyles, Prepartion wnd
reactions of indole quinoline and isoquinoline with special reference to IFishet-
indole synthesis, Skraup synthesis.

Unit-111
Carbohydrates Classification and nomenclature, Monosaccharides, mechanisim of
osazone formation. Epimers, anomers and mutarotation. Interconversion of
glucose and fructose, chain lengthening and chain shortening of uldoses Erythro
and threo diastercomers. Conversion of glucose into mannose. Configuration ol
monosaccharides. Determination of ring size of monosaccharides. Farmation ol
glycosides, ethers and esters, Cyelic structure of D(4)-glucose und fructose.

Unit-1V

AminoAcids, Peptides, Proteins and Nucleic Acids

Classification, structure and acid-base bchaviour, isoclectric point and
clectrophoresis. 2
Structure and nomenclature of peptides and proteins, Classification ol proteins
Peptide structure determination, end-group analysis, sclective hydialysis of
peptides.
Nucleic acids - Introduction, constituents of nucleic acids - and nucleotides.

Unit-V

()rganpsulphur Compounds : Nomenclawre, structural features, methods of
formation and chemical reactions of thiols, sulphonic acids, sulphonamudes il

nﬂlu FAarQannia-
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Sulpha drugs: sulphaguanidine, sulphadinzine (sulphapyrimidine),
sulphamethoxazole, sul hacetamide.
Synthetic Dyes : Colour and constitution (clectionic concept). Classilication of

dyes. C l_lcnustry and synthesis of methyl orange, congo red, malachite green,
crystal violet, phenolphthalein, fluorescein, alizarin and indigo.

CH-303 Paper 1TT: Physical Chemistry
(2 Hrs. or 3 perlods/week)
Unit-1
Elementary quantum Mechanics:
Black-body, radiation, Manck's radiation law, photoelectric effect, heat capacity of
solids, Bohr's mode of nydrogen atom (no derivation) and its defects. Compton
efleet.
De Broglic hypothesis, the Heisenberg's uncertainty principle, Sinusoidal wave
equation, Hamiltonian operator, Schrodinger wave equation and its importance,
physical interpretation of the wave function, postulates of quantum mechanics.
particle ina one dimensional box.
Schrodinger wave cquation for H-atom

Unit-11
Molecular orbital theory:

Basic ideus-criteria for arming M.O. from A.O. construction of M.O's by LCAG)-
H, ion calculation of energy level from wave functions, physical picture ol
bonding and bonding wave functions, concept of o, 6%, T, 7 orbitals and then
characteristics. Hybrid orbitals - sp, sp’, sp', caleulation of coefficients ol AL
used in these hybrid orbitals.

Unit-111
Spectroscopy

Introduction: Electromagnetic radiation, spectrum, basic features ol diflerent
spectrometers, statement of the Born-Openheimer approximation, degrees of
freedom.
Rotational Spectrum: Diatomic molecules, Encrgy levels ofia rigid rotator (semi-
classical principles), sclection rules, spectral intensity, using population
distribution (Maxwell-Boltzmann distribution) determination of bond fenih,
qualitative description of non-rigid rotator, isotope effect.
Vibrational Spectrum: Infrared spectrum: Fnergy levels o simple lavman
oscillator, selection rules, pure vibrational spectrum, ntensity, determination ol
force constant and qualitative relution of foree constuntand bond energices.
Electronic Spectrum: Concept of Potential Energy curves for bonding und
antibonding molecular orbitals, qualitative description of selection rules and Frank
Condon principle. Qualitative description of o, 7 and n M.O. their cnergy levels
and the respective trans’. 'ons,
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Unlt-1V

Ph:lo‘chcn‘\listr)_' lnlcxj\ct\on of mdmuon. with matter, difference between thermal
an p\lgtoc \_cnucal processes. Laws of photochemistry: Grothus-Drapper law,
St.zfx}: - .fnstcm lm\;. Ju.hlonskl diagram depicting vanous processes oceurring i fhe
c.\n'c.d. salc, qualitative description of fluorescence, phosphorescence, non-
radiative processes internal conversion, intersystem crossing).
Uni-V

Solutions, Dilute Solrtions and Colligative Properties: Ideal and non-ideal
solutions, methods of expressing concentrations of solutions, activity coeflicient.
Dilute solution, colligative propertics, Raoull’s law, relative lowering of vapor
pressure, molecular weight determination. Osmosts, law of asmotic pressare and
its measurement, determination of molecular weight from osmonic pressure,
Elevation of boiling point and depression m ficezing point. Thermodynanig

derivation of relation between molecular weight and elevation ol boiling pomt and
depression in freezing point,

Practical: CH-304: Laboratory Course - 111

(6 hrs/week)
INORGANIC CHEMISTRY

Synthesis and Analysis of:
a) Potassium trioxalatoferrate (1), K [Fe(C,0,),]
b) Bis(dimethylglyoximato) nickel (I) complex, [Ni(DMG) |
¢) Tetraamminecopper (11) sulphate, [Cu(NH,),]SO,

d) Potassium cis-diaquabis(oxalato)chromate (111 dihydrate, Kl
Cr(H,0).(C,0,),}.2H,0

Instrumentation

Calorimetry

(a) Job's

(b) Mole-ration method

Adulicration-Food stuffs

Effluent analysis water analysis

Solvent Extraction

Separation and estimation of Mg (1) and Fe (1)
fon Exchange Method %

Scparation and estimation of Mg (11) and Fe (11)
ORGANIC CHEMIS™ RY

Labaratory Techniques

Steam Distillation

Naphthalene from its suspension in water
Clove oil from Clove

Separation of o- and p-nitrophenols

o



Column Chromatopraphy

Separation ol fluorescein and methylene blue

Scparation of leafpigments fram spinach leaves

Resolution of racemic n - xture of (+) mendelic acid

Qualitative Analysis

Q ::&lzsols (af rz;t; (.)rga.nic mixture cox)luining wo soligl components using water.
A paration and preparation af suitable derivatives,

Synthesis of Organic Compounds

(a) Aliphatic electrophilic substitution

Preparation of iodoform from cthanol and acctone

(b) Aromatic clectrophilic substitution

Nitration

Preparation of m-dinitre acnzene

Preparation of p-nitroacetanilide

Halogenation

Preparation ofp-bromoncclanilidc

Preparation of 2,4, 6-tribromophenol

() Diazotizatoin/coupling

Preparation of methyl orange and methylred

(d) Oxidation

Preparation of benzoic acid from toluene

(¢) Reduction

Preparation of aniline from nitrobenzene

Preparation of m-nitroaniline from m-dinitrobenzenc.

Stercochemical Study of Organic Compounds vin Modcls

R and S configuration of optical isomers.

£, Z configuration of gecometrical 1somers.

Conformational analysis of cyclohexancs and substituted cyclohexianes

PHYSICALCHEMISTRY

Electrochemistry

(a) To determing the st angth of the given
alkali solution,

(b) To detenmine the solubility and solubility praduct of a sparingly soluble
clectrolyte conductometrically.

(¢) Tostudy the saponification of ethyl acet

(d) To determine the jonization constant of uweuk

(¢) To titrate po(cmiomclricnlly the given ferrous ammonium sulphate solution

acid condeutometrically using standlard

ate conductometrically.
avid conductometrically

using K MnO/K,Cr.0, as titrant and calculate the redox potential of be Tv
system on the hydrogen scalc. q
o\ A e
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Refractometry, Polarimetry

(n) To vc'nly }hc law of refinction of mixture (c.g. of glycerol and waler) using:
Abbe's refractometer. |

() Todetermine the specific rotation of u piven optically active compound

Molecular Welght Determination

(1) Determination of molceular weight of a non-volatile solule

by Kas
method/Beckmaunn freezing pointmethod. i

(L) Dctcmﬁnulmn of the apparent degree of dissociation of an electralyte (e
NaCl) inaqueous solution at diflerent concentrations by ebulhoscopy

Colorimetry

(a) To verify Beer-Lamberl law KMnO/K,Cr,0,, and determined  the
concentration of the given solution of the substance.

(Instructions to the Examiner)
CH-304 Chemistry Practical (Pass Course)

Max. Marks: 50 Duration of Exam:5 hrs. Minimunymirks 18
Inorganic Chemistry
Synthesis and Analysis of onc of the foursyntheses given in the syllabus
OR
Separation and estimation of Mg (1) and Fe (11) by solvent extraction method.
OR

Separation and estimation of Mg (11 and Fe (11) by ion exchange method. 10
Orpanic Chemistry
(1)Synthesis of one of the six organic preparations. D)

(2) Analysis of an organic mixturc containing two solid componenis usifig water
NaHCO,/NaOH and preparation of suitable derivatives.

OR

Column chromatograpl * techniques.

perform one of the three column chromatography experiments given in syllabus. 10

Physienl Chemistry

performone of the physical chemistry experiments given in the syHabus. Jid

Viva-voce 5

Record = -
S0

Books Suggested (Theory Course)

I. Basic Inorganic Chemistry F.A. Couon. G. Wwilkinson and P.L. Caus. Wiley

5. Concise Inorganic “hemistry, J.D. Lee, ELBS

3. Concepts of Modcls of Inorganic Chemistry B. Douglas. D. MeDanicl and 1.
Alcxander, John Wiley. 2
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17.
18.
19.
20.

Inorganic Chemistry, D.E. Shriver W, Atkinsand C.1. Lang(ord, Oxford.
Inorganic Chemistry, W.W. Porterficld Addison Wesley

Inorganic Chemistry, A.G. Sharpe, ELBS

Inorganic Chemistry, G.L. Niesslerand DA T, Prentice Hall.

Organic Chemistry. Morrison and Boyd. Prentice Hull.

Organic Chemistry .G Wade Ji. Prentice Hall.

~ Fundamentals of Organic Chemistry, Solomons, John Wiley

Organic Chennstry Vol 1. 11. 111 .M. Mukherji. S.I° Singh andd R P Kapoor
Wiley Eastern Ltd. (New Age International)
Organic Chemistry. F.A. Carey, McGraw Hill. Inc.

. Introduction to Organic Chemistry. Sueitwicser. Heathcock and Kosoyves

Macmilan,
Physical Chemistry, G.M. Barrow. Intemational Student Edition, McGraw

Hill.

Basic Programming with Application, V.K. Jain Tata McGraw Hill.
Computers and Coramon Sense. R. Huntand Shelly, Prentice Hall.

University General Chemistry, C.N.R. Rao, Macmillan,

Physical Chemistry, R.A. Alberty, Wiley Eastern Ltd.

The Elements of Physical Chemistry, P.W. Atkins, Oxford.

Physical Chemistry Through problems, S.K. Dogra and S, Dogra. Wiley
Eastern Ltd.

Books Suggested (Laboratory Courses)

l.
2.

{J-:b'v.v

10.

1

12.

Vogel's Qualitative inorganic Analysis, revised, Svehla, Onent Longiman.
Vogel's Textbook of Quantitative Inorganic Analysis (revised), ], Bassett. R.C.
Deney, G.H. Jeffer ndJ. Mendham. ELBS.

Standard Methods of Chemical Analysis. W.W. Scott. The Technical Press.
Experimental Inorganic Chemistry, W.G, Palmer, Cambnidge.

Handbook of preparative Inorganic Chemistry. Vol (& Il, Braver, Academic
Press.

Inorganic Synthesis, McGraw Hill.

Experimental Organic Vol I & 11, P.R. Singh, D.S. Gupta and K.S. Bajpai, ‘rala
McGraw Hill,

Laboratory manual in Organic Chemistry, R.K Bansal, Wiley Eastern.

Vogel's Textbook o pPractical Organic Chemistry, RS, Fuimiss, Hanoadord, \
Rogers, P.W.Gi. Smuh and AR, Tatchell, ELBS.

Experiments in General Chemistry, CN.R. Rao and 120 Agavwal, L= MWes
Press.

Experiments in Physical Chemistry, R.C.Das and BB. Behra, Tata MeGraw Thill
Advanced Practical Physical Chemistry, J.

N . h
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13.

14.

1S.

Yadav, Gocel Publishing lHouse,

' 3. Advanced Experimenty] Chemistry, Vol, |-
Physical, J.N. Gurtii and R, Kapoor, S. Chand & Co,

Selected Experime..is in Physical Chemistry, N ¢ Mukerjee IN Glijose A
Sons.

Experiments in Physical Chemistry, J.C. Ghosh, Bharati Bhavan, (Instractions
to examiners)

pr. Farbat Singh
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B.Se. Part-111

BOTANY

Scheme:
Min., Pass Marks: 36 Max Mark: 101

| ax Mark: 100
Paper- | 3 Hrs duration Mix Mk 12
Paper-11 3 Hrsduration Max, Marks 33
Papcx:-lll ' 3 Hrs duration Max. Marks 34
Practicals Min. Marks : 18 4 Hrs duration Mux. Marks 50

J hours
. 4 howrs
Duration of cxamination of cach theory paper
Duration of examination of practicals
Note:
1.  There will be 5 questions in each paper . All questions are compulsory.
Candidatce has to answer all questions in the main answer book only

2.  Q.No. !l will have 20 very short answer type Questions (not mare than 20
words) of half marks cach covering entire syllabus.

3. Eachpaperis divided into four units. There will be one question from each
unit. These Q.No. 210 5 will have internal choice.

B.Sc. Part-111
Paper-l ; Plant Morphology And Anatomy

Unit-1
The basic body plan of flowering plant- diversity of plant fomuin annuals, bicnnials
and perennials; branching patterny monopodial and sympodial  growih
meristematic, simple, complex and secretary tissues,

Unit-2

Cambium and its functions, formation of sccondary xylem: a general accaunt al’
wood structure growth rings: sapwood and heartwood: sccondary phloem-
structure and function; criderm. Anomalous secondary growth

Unit-3 =

The leaf: arrangcmém and diversity in size and shape: Stomata- Structure and
types, stomatal index. Sensescence and abscission.

The root system: structural modification and root micrabial interaction.
Unit-4

Morphology and anatomy of sced ( monocotyledons and dicoryledons).
Significance of seedsuspended animation, dispersal  Strategics.  Vegetatne

propagation.
Gaive's 2021 ¢2.2 %-
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Suggested readings:

Cutter. F.G. 1969 Part 1 cells and tissues Edward Amold. London.

Cutter.E.G. 1971 Plant Anatomy Expeciment and interpretation, part 11
Organs educated Amold; London

Esan. K, 1977 Anatomy of Seed Plants, 2nd edion John Wiley & Sons, New
York
Fahn. A. 1985 Plant Anotomy Pergamon Press Oxlord.

Hartman H.'T, and Kestler, D1, 1976 Plant Preparation Principles and ol Indus
Pvt. Lid. New Delb,

Manseth.J.12. 198t Plant Anatomy. The Benjumin/Cuamming Publishimg co
Inc. Mento Park. California, USA,

Suggested Laboratory Exercises:

1.

W

6,

Study of any Commonly occurring Plant to understand the body plan and
modular type of growth,

Life forms cxhibited by flowering plants visitto a forestora garden)

L.S. of shoot tip to study the organization of meristem and origin ol leal
primordial.

Monopodial and $* mpodial types of branching in monocots & dicots.

Anatomy of Primary and Sccondary growth in monocots and dicots using hand
out sections of sunflower, maize. cucurbita stem and roots.

Anamolous secondary growth in stem, Salvadora. Bignonia, Bougamvilli.
Bouhaenia myctanthes Leptadema, Deacena.

Siudy of diversity on leaf'shape and size Internal structure of leal-Dorsiventral
and jsobilateral icaves, study of stomatal types.

Examination of seed (monocot and dicots) Structure seed viability test.
Specimen study of modifications of plant parts for Negetive reproduction

Only For Gessi
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B.Se. Part-111
PAPER-1) ; “eolopy and Leonomic Botany

Unit-]

Atmosphere (four distinet zone
re, and thermosphere), Adapt
ogical responses) of plants (o w

Plants and Environment:
troposphere, mesosphe
anatomical and physioe!

Xerophytes). Light (glcbal radiation, photosy
inwater body: littoral, limnetic and profound;
and sciophytes). Temperature (R aton ol plams. mepathern

mesotherm, microthenn, heikistotherm, themaopeniodicity and wmAnh\.mt..(m :...‘1.
(xo1l Profile, dcvclopmcnl-\\'c;nhcrmg wnd matuation). Soil extime. sol types, ral,
of pH. orgame matter (EPAremain), i

UNIT-11
Population ccology, Community, Ecosystem and Phy
characteristics: stratification, life forms '
succession: types (pri .ary and secondur

ccecis, reaction and climax, xerosere, hydrosere, Ecosvstems; Structure- abionie
and biotic components, trophic level, food chain

enerpy flow (Box and Pipe model of Odum). Vegetation types of Rajasthan
Endangered plants of Rajasthan.

UNIT=I
Basic concept of center of origin of cultivated plants. Food plants, Wheat, manzc.,

sugarcanc. Vegetables: gencral account with a note on radish,

cauliflower, cucumber, tomato, lady finger and pea. Fruits: Geneval account with o

note on banana, ber, meago, jamun, watcrelan, puava and orange. Vepetable ol
Ground nut, mustard.

ViZ. Stratosphere.
nlion(Morplmluglcul.
ater (Hydrophytes and
nthetically uetve radialion. Zonation

al zones; Photopetioding, hehaphyies
aunker's clussilie

logeagraphy, Communuy
and biological spectrum Feologicn
¥). mechanism, nudation, migration,

«food web, ceological pyrands,

onion, garliv,

UNIT-1V
Spices: General account with an emphasis on those cultivated in Rajasthan (Cumin,
Capsicum, Coriander). Beverages: Tea and Cofice. Medicinal plants. General

account with an emphasis. Fibres: Cotton and jute. Rublbier. Lthnabotany. A general
account.

Practical Excrcise:

1. Study frequency and density, abundance plant speeies of campus vegetation by
quadrate method, y

2. Variation in soil mdisture in relation to depth.

3. Toestimate bulk density of grassland and woodland soil,

4. Toestimate the porosity of grassland and woodland soil sample,

S

To determine moisture content of grassland and wood land soil.




¢ To measure dissolved oxypen ¢

ontent I polluted and unpolivied water
samples,

7. Tomeasurctomper Luro of different water bodics.

8. Waterholding copacity of the soll,

9. FindoutpH of soil sample by universal indieator mothad

10. Find ot pH of water snmple by pH meter.

11, Find out transparency of waterbody by seehhidisk.

12. Study morphology (external and Internally) of hydrophytes (Hydrilla stem,
Typha leal and Nymphaoa/Bichhomia petioler and xerophytes (Calotropis,
Capparis and Casuarina stem, Nerium lonf with reforence 1o their ndnptutions

13. Study following specimen with specinl reference to:

1. Botany of the ceonomieally important part,

2. processing, ifany involyed.

3. Specimen of cereals, pulses, spices beverage (Tea & vollee) byans, sugnt.
or seeds (mustard, groundnut)

14. Study of starch grain in potato and pea histochemical test cellulose, lignin,

starch Fat, protein and tannin.

15

. Submits specimens of locally important medicinal Plants.
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R B.Se. Part-111
APER-II ; Anplospern - Taxonomy g Embryolog
| UNIT- &

ll\erd“CUOll of Taxonomy, Units of classification, Conee

Botanical Nomenclature, Intermational code nl'lh\l;‘um al L

Types of systems of classification -
Prantle’s system,

PLOT penus and spegies,
Nomenclature,
Bentham and Hooker's, Enpler
Diversity of Nlowering * \ants illustrated by
the following families: apiaceae

Se bngler ad
members and CCONOMIC IMporanee of
and cucurbitaceae.

UNIT-11
Rubiaceae, Apocynaceae, Asclepicadace

; : . ac, Convolvulaceae, Lamiaceae,
Chenopoliaccae, Euphorbiaceae, Liliaceac.

UNIT-11
Structure of anthor, Microsporogenesis,

Tapetum-Types  and functions,
development of male gametophyte,

Types of ovules and Megasporogenesis, development of female gametophyty
(Embryosac). Fertilization, double fertilization, significance of  double
fertilization.

. UNTT-1V
Development of dicot and monocot embryo. Formation of embryo, Types of

Embryo. Endosperm, Types of Endosperm, Endosperm haustoria, Polyembryony.
Parthenocampy. '

Taxonomy
The following are suitable for study of familics,

. Ranunculaceae: Ranunculus, Delphinium
2. Fabcceac: Pisu - Sativum

-

33% nahn
L SN9
or. atbaae g‘\s\‘a'
Assn"\cad A



B.Sc. Part 111

ZO0LOGY

Scheme:

Max Mark: 100 Min, Pass Marks: 36

Paper - | 3 Hrs duration 33 Minks

Paper =11 3 His duration 33 Marhs

Paper - 111 3 Hrs duration 34 Marks

Practical 4 Hrs duration SO Marks

NOTE:

1. There will be two parts of every theory question paper with total duration of 3
haurs. First part of question paper will comprise question No. [ containing 9
(Paper 1 & 1) or 10 (Paper (11) very short answer (Maximum 25 words) fype
questions, each of 1 mirk. This part is compulsory loattempt, Questions shoudil
be evenly distribut 4 covering entire syllabus
Second part of que tion paper will be of long answer type questions having
three sections, There will be total 9 questions (Q. No. 2 to 10) m this part, e
three from cach unit/section out of which candidate will be required to attempt
any 4 question selecting at least one question from cach unit/section. Each
question will carry 6 marks.

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

PAPER-1: Z-301
STRUCTURE AND FUNCTIONS OF CHORDATE TYPES

NOTE:

I, There will be two -arts of this theory question paper with total duration of 1

hours. First part of question paper will comprise question No. I contaming 9
very short answer (Maximum 25 words) type questions, cach of T maik. Thas
part is compulsory to attempt. Questions should be evenly distributed con e
entire svllabus.
Second part of question paper will be of Tong answer type questions hanvang
three sections. There will be total ¢ questions (Q. Nu. 2 to 10} in this part o.¢
three from each unit section. Qut of which candidate will be required to attempt
any 4 guestion selecting at leust one question from cach unitrsection Each
question will carryi.'- marks. u

2. Thecandidatc hast. answerall questions in the main answer book only.

Scetion - A

Chordates

| Habit, external features and anatomy of Herdmonia

2 Ascidian tadpole lira and its metamorphosis

3. Habit, habitat and salient (eatures of Ammogocetce larva

==z
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Seetdon - B3
Comparative Anatom»

L. Imegument includ g structure and development of placord senles, Teathrs
and hair. :

2. Alimentary cunal
3. Heartand aorticardhes.
4. Respiratory systeny.
5. Urinogenital system,
6. DBram.
Seetion-C
Chordate Adaptationt

I.  Amphibia: Parental care,
2. Reptilia: Poisonous and non poisonous snakes, poison apparatus.
3. Aves: Flight adaptations, bird migration.

—_ =



PAPER-1I : 7-302
ECOLOGY AND ENVIRONMENTAL BIOLOGY

NOTE:

1. There will be two parts of this theory question papet with total duration of 3

hours First pan of question paper will comprise question No. I contaming 9
very short answer (Maximum 25 words) type questions, cach of | mark 1his
part 1s compulsory to attempt. Questions should be evenly distributed covering
entire syllabus. Sceond part of question paper will be of long answer ype
guestions having th ec sections. There will be total 9 questions (€ No 210 10)
in this part i.c. three from cach unit section, out of which candidate will be
required to attempt any 4 question sclection at least one question from cach
unit section. Each question will carry 6 marks

2. The candidatc hasto answer all questions in the main answer book only.

Section - A

Ecology

1. Basic concepts in ecology. its meaningand history,

2. Concepts of limitin ; factors.

3, Ecosystem: Biotic and abiotic factors

4, Ecosystem: Production, consumption and dccomposition in an Ceosysieny:

Councepts of food-chain, food web, trophic structure, ccological pyranids.

Biogeochemical cycles of O, €O, H,0, N, Pandroleof microbes.

Ecosystem: Honicostasis, functional aspects. productivity concepts and

determination. ecotong, edge effects, niche.

7. Population ccology: Density and methods of 1S measurement, natality,
mortality, age ratio and distribution. pyramids, fluctuations, biotic potential,
dispersal, growth forms. population interactions and propagation. brief ideaof
demography.

8. [Ecological succession: Types and pattems, concepl of climax. details of
xeroserc and hydrosgre suceessions.

&

‘; Section - B
Environmental Biology-1
| . Environment and its concepts, global envivonment, hydrasphere. lithasphere
and atmosphere. x
2. Natural resources: Presentstatus and future needs.
3 Conservation and management of natural resources: Renewable (lorest.
wildlife, water) and non renewable (soil, minerals and energy).

4. Environmental pollution k General outline and various lypes of pollution of
water, air, and soil.

(]
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R

& Environmental pollution 11 Sources and remedies for nose, tadintion,
industrial chemieals, agrochemicals, insecticides. pesticides and househol!
pollutants,

0.

Green House effect, Qzone layer depletion, El-Nino and La I Nina eflecis

Scetion - C
Environmental Biology - 11

1. Wildlife conservation: Vanishing and threatened animals and plants with
special - reference in Rajasthan, Wildhife management cfTarts by Governnmient
and non Government organization (ncluding wild hic acts),

2. Impact of urbanization: Development and distribution of urban centers,
factors, problems and solutions of urbanization, fauna of oriental region

3,

Space ccology: Space ccosystem, space problems and their solutions
colonization.

=
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NOTE:
I

vty o PAPER-IN : 7-303
LIED ZOOLOGY, ETHOLOGY AND BIOSTATISTICS

There will be two pi i
. ar ) ion paper wi
okl ) le)f this theory question paper with ot
- st part of question paper will comprise

\'cry.sl\on answer (Maximum 25 words) type questions, cach of |k il

harf Is compulsory o altempt. Questions should be evenly distributed ('clu c.-: n'v':
cnllrc. syllabus. Seeond part of question paper will be ol long answer 1y ’-
gucs?mushnvingllm:c sections. There will be total 9 questions (Q No 2t li:k)
I this part i.e. three from cach unit /seetion. out of which candidate will be

rcqunrcd .lo nl!cmp‘ any 4 question selecting af least one question from each
unitsection. Each guestion will carry 6 marks

al duration of 3
question No, | contarning 1

2. Thecandidate has to answerall questions in the main answer ook only.
Section - A
Applied Zoology
Principles and Practices of the following:
1. Vermiculture,
2. Sericulture (including ericulture).
3.  Laccultre,
4. Apiculture,

5. Pisciculture.

Economic Importance of the following:

I. Protozoa.
2.  Helminthes.

3. Anthropods; Insccts and their management
Section - B

Ethology

Introduction and history of Ethology.

2.  Concepts of Ethology : FFixed action pattern, sign stimulus, innate iefeasmy
mechanism, action *pecific cnergy-motivation imprinting and feammg

3. Pheromones and their role in alarm spreading

4. Socicties: Characteristics and advantage with special reference to honey bec.
deerand monkey.

5. Methods of studying animal behavior. -

Section - C

Biostatistics

. Introduction, scope and application of Biostatistics.

2. Frequency distribulion.

3. Graphical and tabuler presentation of data.

4. Mecan, median, moue and their significance.

5.

Standard deviation, standard error and their

==
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win Marke: 18 &10rs. IWeek

|, Aocstom):

() Srudy of Any edivle fish { wallsgo. Labeo. etc)  batermal Yostores.  Ceneral viscers,
afferent and afferent brunchisl blood vesels, cytln\ncks and their innervations, healis,
cranial neryes and internel cer.

(by Rat. Blood vescul gnno gential and porveus, system (brein, craninl ovevend

CAL (Compi 1er Assisted Leaming may be uced with software COMPURAL

o Swdy of the following through Permanent Slide preparationy: i
Siriped muscle fibers; Smooth muscie fibers sceles of cdible fish pan of man. dog. o
and COW, plood film of any vertobrate,

. Stdy of Microscopic Glides: whole mounis of oal hood, velurm and phayngeal wall vt
Amphiorun T. S of Amphioyws through varous regions, wdpale larve ol Asetdis, wheie
mounts of Salpa Doliclum and Oikoploun.v.s. of skin ¢f o, VS of skin of bird. VY
5. mammalian skin, T. S mammalian liver, Kidney. stomach, infestine, bane. spnal
cord, lung. Juodenum, Pancreas, testis and O¥ATY.

v, Study of Muserd Specimens: Ascidia, Cions, Botryllus. Ammocoetc  Janvs
PetramyZon, Myxine  OF Bdellostoma.,  Lypaen? (Sphyrna). Torpedo, ¢ himaged
Acipenser, Amis of [ £pidosieus. Labeo, Clariss. Anguills, Hippocampys. Lxpcoetuy. fchenen.
any flos-tish. Protoptervs, Jethyophis ©F any blind-worm Proteus, Ambystoms:
Axolotl,  Siren. A lyles. Hyla. Testudo, Chehes and Fresh Waier Torose,

Sphenodon, lemidacrylus Phrynosoms, Draco, Chameleon, Frys. Hydrophis,

Nuje. Viper Crocodilus, Alligator. Axrchatopter, W gunning e Pare  cralate
Ardeotis pigriceps. Omithorhynchus, Tachyglossus, Dideiphs, Macropw> Bt Lons, Seals
snleater

Y. Osteology: A comparative sudy of srticulated and disanticulated bones of anr
reptile, bird and rosmmal with the help of models’  chay/ ortificiat  skeleton:

Vi l’.vvlmmcaut Bio' i5Y*

Anslysis of Environment: ¢
Soil pH. Methods of ecalogical consus of

-~
-

3. Qualitative estim

VIL

I
1.
b}

Water analys's- pH. 8

7.a0logy Practical
Max Marks 4

soil faynd
calinity, seidmy; dissolved 02 and free €02, Salinity
(Chlonde).lnd Hardness.

ation of z00-plaakton in given somple of watet:

Etbology: |

Study of any stored insect pest (food
Antennal grooming’ in cockroach/Orylus.
H,bimtion in spidc'r

preference and response 10 light)

——



4 Wing clezning in house-fly.

$ Eu\?nton { Visit 1o & 700/ Museurn of Natural Histary / Whiet body i WK ife Sanctuary
'h.m@".hru Forest Reserve and any industry related 1o animals / of Study of Jocal faunel
biodiversity (  cant jates arc expected fo submit  detailed repont of xuch visds)

\ill, Blostatistics:
| Construction of frequency table, histogram, frequency polygon and pie chart

2 Exerciscs on mean, medign and mode (direct, shon -cut and step-deviation methods)
). Standsrd devistion end dard error,

Scheme of Practics! Examigation and Distdibution of Marks

Time: 4 hus. Min, Pass Marks: 18 Max. Marks: S0
{

Regular ExJ N.C. Students
| Anatomy (any sysiem) 3 4
2 Permanent Preparation (3 ¢
3 Environmental Biology 7 1
4. Ethology 1 3 5
S, Biostatistics ‘ s ?
6 Identification end commpenis onSpots(lwod) 16 16
7 VivaYoee | $ 5
8, Class Record | b g

L0 . 40
Notes:

|, Wih reforonce 10 anaiomy, siudy of prescribed  fypes (chans/models), candidates  must
be wel) versed in the study of warious Sysiems CD ROMs multimedia computer bascd
simulations  including computer assisted teaming (CAL) and other sofl wares mey be used

3 Wih reference 10 grmanent preparations and  MICroscopic glides. in case of non-

evailobility, he exercisc should be sebstinuted with dragrams, photographs. mndels, chans.

cic. {
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Cendidutes Mot heep record of ) work Avme i D practics) claes SN valymit Phe swe o
spaction w1 the time of Ove proctical Exariinatian

The vanduisies ™M) e asked WO write Aetniled maedndology  wheveve e .
ceparmic meche MEY b alingeind for the same

Moynting  Meiens foor permoanerd preparytiont would e e et B eylibey v
syadable through collecting w0t culturr mpthnde

11 should be ensumed  that animaly used 0 the practue! exerpisty are ot crversd under ¢
wild W et 1973 end amendments mede subseq semly O Npgesuany peomiesm prom b ief i [fe
warden be sought.

Recommended Boola:
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Ahsen ] and Sinhe sP: Alludhm\ml‘wal‘-c Zoowgy Tih edttion § (Oand & (o 14,
198}

Alcoch 1 Apma Behavior  An Tvoliutions? Approach  Swmawet Assxistes 2013

Animal Socicties and Dyvolution Lorentific Amencsn Peblestiont

Aleasnder K M Tiw Chordates Canmbridge Univen®) Presy 1978

Hailey NT) Geatsstical Methode i Bolagp  baglh Umiversiics Press, 1944

Preed MD and Moo ) Anmime!l Behevit Academic  Frew 20158

Gnzimeks 1 neyslopedw of Lthologd

Guruman: N Ar lntrodoction to fostatisties MJF PFoblivhern. 2011

Hand boos of Ltnolopical Method Laharen Putixcetions Lariend STPM Pren

fotps! Rl Modem Tot Book of Zoalopy Verehesicy  Ckbsl Moeda Publnstond 010

Mackariand 1) Ank »! Behavior Pryshobiotogy, [ookpy snd Evoletee Yed edune

1998

Mahajen Bh Methods 1o Biostatistics i edution Juypec Publubers, 201¢

Manning A, Dewhins MS  An latroduction 19 Aruma' Behavioe Camixidge Leneniy
Proys 2002

Mathur R Anime! Beraviy Rasiof Pt icalion 2010

Odum Fundamentaly of cology Thomsen BooksCele 2003

Odum Leolopy A Rridge Berween Sovence and Suciety Sinader ArsX iy 1992

Frased SK and Nashyap VoA Texibook of Venchrwir Zooiopd LI cdneon Wy
Fasenr L1d a0l

Pamrose S D ané Twymen RM. Prwcipies of Gene Masipelaton  end Gewomas John
Wiy & Sors 2013

fana S V.5 Envitonnental  Studies 4t edinon. Rasiog) publicationy 2912

Rastogi VB Onanx Evolotion  6th  ediwon Kedar Ksh  Ram Nan
Publications Mecrut.Detin 1992

Kastog! VB wu¢ Jeyss, MS Ammal  Loology & Douibetion of Animaly Kodar Nath
“Ram hath Publicanions, Meerol, Deihy, 1943

Sharma £ D Favironmenta!  Biolog and Tonokny 38 odunn Rasog: Publeatos,
201}

Sonder Rag PSS ane Ructart d Introduction 1 Biostatsticy 53 Resarch Metnad
PLU Publunen, 2012

Starma P D Ecolgy sud Enviroament 12th revised  sdiDOR, Rastogs Pubdcancas
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Werlsce RA: Animal Dehavior. Good Year Publithing Co, Int,
Young JZ: The Life of Mammals, Oxford University Press 1970
Young JZ: The life of Vertebrates  Ind adition Oxford University Press Landon 1962
Daniel, D.Chiras, Environment Science. Jones & Darlet Lurlington
Mishra, R. Ecology work book, Scientific Publishers Manual, Jodhpur
Trigunayat, MM, & F Stika Trigunayat, Prayogic Manual Part-3, Seientilic Publishery, Jodhput,
Rajasthan.
Rastogi V.B. Chordata, Kodar nath , Ram nath, Meerut
Lal, $.S. Practical Zoology (Chordatas). Rastogl Publications, Meerut.
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B.Sc. B.Ed.-Paper Code 16 (PART = I1I)
INFORMATION & COMMUNICATION TECHNOLOGY (ICT)
Max. Maorks: 107

Objectives:
|. To enable the students to recognize understand and appreciate [CT as an
assertive learning as a enormous functional support to teachers.

2. To know and understand different parts of computer and their functioning.

-
o
-
o
!Iw
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e
P
<
o
poved

3. To understand the operating system of Computer.

4. To develop st ill in the usc of Internct.

5. To appreciate the concept of integration of information and communication
Technology with cducation.

¢. To make usc of Modern Information and Communication Technology to
improve teaching leamning process.

7. To develop positive attitude towards handling of computers.

—
-

ONIES ERTIREDG

Unit- | Information & Communication Technology in Education

% Concept, Im sortance, Meaning & Nature of information & Communicatior
Technology.-
Need of information & Communication Technology in Education.

% Scope of Information and Communication Technology arcas, (Teachs i

‘.0

Learning Process, Byaluation, Rescarch and Administration), Trends

information aud communication and technology.
paradigm shift in education due to ICT content with special reference b

.,
..0

curriculum, tole of Teacher, Mcthods of Teaching, Classroom Environ
Evaluation, Procedure and Educational management.

& Challenges in interesting information communication 'l'cclmol:g)yr(.\\h.

n
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Education.

Unit-11 Introduction to computer
/’7
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0 . :
General awarencess ubout functioning of computer
mputers and uses of Computer.

» Generation, Chnmctcnshcs. Types of co

« Bricf introduction of working computer using the block diagram

o Hardware
« Input Device- Key Board, Mous
« Out dévite- Monitor, Printer, speaker and s

¢, Scanner, Microphone and chgnal canw

creen image projeclor.

« Storage device - H
Drive)
Unit-111 Software of Computer

< Software
pt and function

' education)

e Operating System- Conce

o Application software (its uses of

e Word Processors

« Power Point Presentation

« Spread vheel

Viruses & their management

hlugchnrnlng strategics, anct

: Unit- 1V - 1CT Supported teac

i & CAL- Computer Assisted Leamning
| s PBL- Project Based Legrning
]‘ & Technology - Aided Learning
& E-lLearning- Concepl & Nature
. Web Based Learning
- & Viral C 1$§TO0M =
& Concept, need & Importance

. Internct and Intranet uscs in Educa

Internct and Intr

tion

: Unit-V

:\ & Faciliticy available for communication

; » Email, Chatand online conferencing
l . E-Library, Websites, blo wikipedia

ines- Concept and uses

%
et & Search Engll |

ard Disk, CD & DVD and Mass stornge Deviee (¥
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B. AJB. Sc. Part 11 Examination - 2021

Paper-1Modern Alpebra (Topics to be deleted)

Umit-1;

Unit-11:

Unit-111:

Unit-1V:

Unit-V:

Index ?f a subgroup, Lagrange's theorem, Fermet's thearen, subgroups
ofcyclic group.

Quotient group or Factor group, Fundamental theorem on
homomor hism,

Ring ho.mom(‘)rphism. Embedding of ring and integral domain,
Embedding ofintegral domain in a ficld, Ficld of quotients.

: .
Vector subspaces, Direct sum of subspaces, propertics of finite
dimensional vector spaces.

Matrices of lincar maps, Matrices of composition maps, Invertible

matrices, Similar matrices, Determinant of matrices and 1ls
computations.

Paper-ll Complex Analysis (Topicsto be deleted)

Unit-I:

Unit-11:

Unit-111:

Unit-1V:

Unit-V:

Steriographic Projection. Convergence of power series- absulule
convergence, Abel's theorem, Cauchy-Hadamard theorem, circle and
radius of convergence of power scrics.

Elementary mapping: w=Y%(z+ 1/z), w=2?, w=¢? w=Sinz, w= Cosz.

Morcra's theorem, Poisson integral formula, Lioville's theorem,
Maximum Modulus Principal.

Taylor's 1* zorem, Laurent's theorem,. Argument principle, Rovche's
theorem, Fundamental theorem ofalpebra.

Residuc at infinity.

Paper -111 Mechanics (Topics to be deleted)

Unit-1:

Unit-11:

Unit-111:

Unit-1V:

Hooke's law, Horizontal Elastic String, Vertical Elastic String,
Repulsion from a fixed point, Motion under Inverse Square Law.

Uniplanar Motion: Projectile on an Horizontal Planc, Projection to
pass throu 7h a given point, Projectile on an Inclined Plane.

Central Orbits: p-r cquation, Apses, time in a orbit, Keplar's law of
planctary motion.

Reduction of System of Coplanar Forces into a Force and a Couple
Equilibrium of body Under more than Three Forces, Least Foree
Required to pull a Body up and down onan inclined rough plan.
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Unit-V:  Sag of Tightly Streiched Wire.

» Problems Related 1o a bo
work restingon g Pagsoronin

dy or  Frame
clined Plane.

Practicals (Topics to be deleted)

Group-A: Elementary programs on Matrix my
Group-B: Solution of some Numerica)
Runge-Kutta's method using C-

ltiplication and to find inverse.

Analysis problems- Euler's method,

programming,
?
d@ﬁz
ing
b "‘.5‘ (
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B.Se, Pary 11

L. Phy
Paper | Ex hysies

am. 3 B g Duratjo,

Vo Max. Marks 13 :
Paperl]l E : ' Min Pass Marks 12
. P & ‘xam. 3 Hours Duratiop Max. Marky 33 Min, Pase \1' T
aper Exam. 3 Hours Duration Mgy Maiiia B e
Practical axs Marks 34

Min Puss Mihy 12
Min, Pasg Mk 18

Exam. 4 Hours Duration Mux, Marks 0

: Paper 1; Quantum Mechanies ang Spcclrmcup)
Work Load: Two hourslecture perweek
Examination Duration 3 1rs.

Scheme of Examinatiy F

question shall contain 2 short answer type questio
of one mark each with answer not ci('cccding 50 wo
any nine questions out of these 12 questions Rem
marks cach and will be set with one question
Questions wit have 100% internal choice,

1Ve question shall be set and al are compulsory st

ns (3 questions from cach unit)
rds. Candidates have (o altempl
aining four questions will be of
from cach unit Sceond to 1ih

Unit - 1 Evolution af quantum physics

I.  Difficulties ofclassical echanics to explai
specific heat of solids Plank quanta con
efTect and Einstei

n the black - body emission spectrum
cept and radiation law Photo eleciiie
~xplanations, Compton effect,

2. Uncertainty principle position and momentuim angle and angular momentum,
energy and time Application of uncertainly principle: (i) Ground state cnergy
of hydrogen atom, (1i) ground state of simple harmonic oscillator, (1) Natural
width of spectral lines, (iv) Non-existence of electron innucleus,

3

Operators : Linear operators, product of two operators, commuting and non
commuting operators, simultaneous cigen function and cigen values,
orthogonal wave functions, Hermitian operators, their ciger values, Hermitian
adjoint operator cigen values and eigenfunctions, expectation values of
operators position, momentum energy; Ehrenfest theorem and
complementarity. ..oncept of group and phase velocity, wave packet

Unit I1: Schradinger wave equation and Its solutions
I. Schrodinger wave equation: general equation of wave propagation,
propagation of matter waves, time dependent and time-independent

o i ) ; N A
Schrodinger equation, wave function representation(y), physical meaning of

V. properties and conditions on . postulutes of wave/Quantum mechanics.
operators, observable and measurements, probabilily curtent density.

1
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o

o

z;nmx:n:::scnfc:l\ Schm(?ingctr cquation, stationary state solution, one
it pd;)s crir::.c[:‘acr:x,c.lc‘ in n.nc dlmcn_siml):al l.mx. eigen functions and
sl ;f‘ 'g.)‘ evels, gcncml|7almn‘|nl0 three dimension and

y of cnergy levels, concept of a potential well and barrier, step

Unit - 111 : Schrodinger equation solution in special eases

Symmetric square pvell potential, reflection and transmission coelliciens,
resonant scatiering, Bound state problems particle in one dimensional iohinn
potcn.tial well and finite depth potential well, encrgy ¢igen vadues and eigen
functions, transcendental cquation and its solution, Simple harmonic
oscillator, Schrodinger equation for simple harmonic oscillator and its solution
cigen function, eigen values, zero point energy.
Schrodinger equation in spherical coordinates, Schrodinger equation for one
electron atom in spherical coordinates, separation into radial and ungular
variables, solution of radial equation and angular cquation, series solution and
encrgy cigenvalucs, stationgry stale wave function. Orbital angulas
momentum and *'s quantization, commutation relation, cigenvalues and
eigenfunctions. |

Unit - IV: H-atom, Atomic and Molecular spectroscopy

Energy level derivation for H-atom, quantum features of hydrogen spectrannd
hydrogen like specira, Stern-Gerlach experiment, electron spin. spin magnci
moments, spin-orbit coupling, qualitative explanation of finc structure,
Franck-Hertz experiment, Zeeman effect, normal  Zeeman  sphiting,
Qualitative understanding about Stark effect.

Molecular spectr~scopy concept of rigid rotator, rotational energy levels,
rotational spectra, selection rules, intensity of spectral lines, isotopic effect;
Vibrational cnergy levels, vibrational spectra, selection rules, isotopic eflect,
efTect of anharmonicity in vibrational spectra,

Reference books

g7
2

4.
5.
6.

David ). Griftiths, Introduction to Quantum Mechanics, 2nd edition.
R. Shankar, Principles of Qugntum Mechanics, 2d editiom
Arthur Beiser, Perspective of modern Physics, 6th edition.
A. K Ghatak and S Lokanathan, Quantum Mechanics: Theory and application
HS Mani, GK Mc ' ta, Introduction to modern Physics.
C.N. Banwell and E.M. McCash, Fundamental of Molecular Spectrascopy, 41k
Ediion. i) i

{ S 5 ‘. ()’I}"/
HE White, Introduction to atdémic physics.
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Paper-11: Nuclear and Particle Physics
Work Load: Two hours lecture perwecek
Examination Duration :Three hours

SChCITlc of Examination Five questions shall be set and all are compulsory First
cquation shall contain 12 short answer type questions (3 questions from cach uni‘u
of one mark each with answer not exceeding 50 words, Candidates have to attempt
any nine questions out of these 12 questions Remaining four questions will be of 6
marks cach and will be set with one question from cach unn Second 10 Iith
questions will have 100% intemal choice

UNIT -]

Propertics of Nucleus Discovery of Nucleus, Rutherford Scattering. Constituents
of the Nucleus, Mass Charge, Size, Nuclear Density. Charge Distribution.

Nuclear Angular mementum, Nuclear Magnetic, Dipole Moment Eluctin
Quadrupole Moment, Spin, Isospin, Wave Mechanical Properties Parity and
Statistics, Classification of Nuclei, Mass Defect and Binding Encrgy, Packing
Fraction, Mass Spectrograph.

Nuclear Forces: Propertics of Nuclear Forces, Yukawa Meson Theory. Nuclen
Potential. \

Nuclear Models: Segre Chart, Liquid Drop Model, Semi Empirical Mass Formuli.
Condition of Stability.

UNIT-2
Radioactive Decays: ..ipha Decay-Basics of 7-Decay Processes. Theory of 7
Emission Spectrum, Gammow Factor, Geiger Nutnal Law, Range ot Alpha
Particles. )
Beta Decay Encrgy Kinematics for +.3-Decay Spectrum. Positron Enussion.
Electron Capture, Pauli's Neutrino Hypothesis.
Gamma Decay - Gamma Ray Emission and Kinematics, Internal Conversion
Applications of Radioactivily. Nuclear Fission and Fusion: Nuclcar Fission,
Spontancous Fission and Potential Barrier, its Explanation by tiquid Drop Model,
Chain reaction, Contolled chain reaction, Four Factor Formula, Nuclear Reactors,
Classification of Nuc' ‘ar Reactor, Uncontrolied Chain Reaction, Nuclcar Fusion.
Energy released in Nuclear Fusion, Fusion in stars,

UNIT -3

Interaction of Nuclear Radiations with Matter : Energy loss by Heavy ¢ harged
particles in Matter, Interaction of Electrons with Matter, Range of Charged
Particle, Bremsstrahlung. Cherenkoy Radiation, Gamma Ray Interation with

Matier.

~
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Radintion Detectors: Gas filled detector, Avalanche, Geiger Discharge, lomzation

Chamber. proportional Counter, Geiger Muller Counter.
) ‘

particle Accelerators. lon source. Cyclotron Synehroe

Synchrotron.

velotron, Betatron, Proton

UNIT-4

os: Necessity of high energy (© discover elementary
| introduction to discovery of elementary particles (electrom,
positron, neutrinas strange mesons, charm quark, intermediate vettor bosons,
botton quark, top quark and Hot boson) Elementary particles and their quantin
numbers (charge. spin parity, isospin, strangeness, elel clementary particles
included inthe standar- model.
Fundamental Interactions : Fourt
onservation Laws. .
Quark Model: Flavor symmetrics, Gellmann
way. Quark madel, Octét Diagram for Mesons and Baryons
Suggested Books : :

Nuclear and particle Physics, W

Clementary Partlel
constituents, historica

ypes of {fundamental forees, Synunetries and

Nishijima formula, the eightfold

E Burcham and M lobes, Addison Weskey

I
Longman Inc

5 Nuclearand Particle Physics, BrianR Martin John Wiley & Sons,

3. Introductionto Nu.learand Particle Physics, Das and Ferbal, World Scientific.

4 Elements of Nuclear Physics, Walter E. Meyerhaf, McGraw Hill Book
Company. -

5. Introductory Nuclear Physics, Kenneth S, Krane, John Wiley & Sons.

6. Introductionto Elementary Particles, David J Griffiths, Jobn Wiley & Sons.

7. Radiation Detection and Measurement, G F Knoll (John Wiley & Sons).

& Introduction 10 Nuclear and Particle Physics, V.K Mittal, R.C Verma, S. ¢
Gupta, PHI

9. Conceptsof Modcm Physics,A.'Bciscr. McGraw Hill Book Compitiiy.

' paper - 1L (Solid Stat¢ Physics)
Work Load: Two hourslecture perweek =

Examination Duration: Three hours
o shall be set and all are compulsory. First

Scheme of Examination: Five questio
question shall contain }2 short answer type questions (3 question from cachunit)of
ave Lo atempl

one mark each with answer not exceeding 50 words, Candidates b
any ten question I be af G
[ 1o fitth

s out of Lhcs'é'lz questions. Remaining four questions wi
marks each and will ¢ sel' with onc ques
Al A

tion from cach uait, Sveon
questions will have 100% internal choice.
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UNIT-]

Bonding in Solids and Crystal Structure:
Force between a?oms. Iopic bqnds. Covalent and metallic bonds, Vander Waal's and
l!ydroggn bonding. Pcr.mdlcn_v in‘lattices, Basis, lattice pomt and space latiee
e b b S el e

\ B , Face Centred Cubie (FCC) and
Hexagonal lattice structures, Bravais space lattices.
Crystallography and Diffraction:
Direction, plapes and . diller indices in a crystal lattice, Reciprocal Tattiee and iy
significance, Conversion of SC and FCC Structures in reciprocal lattice frame

UNIT-1I
Band theory of Solids:
Formation of bands, Periodic potential and Bloch Theorem, Number of states in the
bands, Kronig Penny model, Brillouin zones, Crystal momentum and physical
origin of effective mass, Negative Effcctive Mass and Holes, Energy dispersion
relations: weak and tight binding,
Semiconductors:
Energy band Structut. in insulators, Conductors, Semi-conductors, Coneept of
Direct and Indirect band gap in semi-conductors, Generation and recombmation vl
charge carners, Maobility of current carriers, Hall Effect in semi-conductors Hull
coefTicient, Mobility, Charge carrier concentration.
UNIT -1

Thermal properties of Materials:
Elastic waves, Phonon, Phonon dispersion relations in monoatomic and diaton
linear lattice. Lattice heat capacity, Classical theory of specific heat, Dulong-Peut's
law. Einstcin and Debye's theory of specific heat of solids and limitations of these
models.
Electrical Properties of Materiils:
Drude-Lorentz theory, Sommerfeld's Model, Thermal conductivity, Electrical
conductivity, Wiedemann Franz relation.

UNIT -1V

Magnetic Properties of Materials:
Clussificution of Magnetic Materigls, Origin of Atomic Magnetisnr; Classical
Langevin Theory of dia - and Paramagnetic Domains, Quanium theory of
paramagnetism. Curie’s Law, Weiss's Theory of Ferromagnetisim.
Superconductivity: -

Eaperimental features of superconductivity : Critical Temperature, Critical
magnetic field, Meissner effcet. Type | and Type 11 Superconductors, Londoms
Equation and Penctration Depth Isotope effect, e,
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Reference Books

1. Introduction to Selid State Physics----Charles Kittel (Wiley Publication)
2. Elementary Solid state Physices----

3. Elements of X-ray diffraction ----.

M. Ali Omar (Pearson Education)
B.D. Cullity {Prentice Hall)

Practical Work
Teaching: 4 hrs/per week
Examination Duration: 4 hrs
Minimum Pass Marks: 18

Max. Pass Marks: 50

Note: Total number of Experiments to be performed by the students during the
session should be 16 sciecting any 8 from cach scction

(Perform any six experiments for the session 2000- 21)
Section - A

I.(A) Determination of Planck's constant with the help ofaphotocell.

2(A) Todctenmine Planck's constant using solarcell.

3(A) Todetermine the value of Stefan's constant.

4(A) To Study the change in resistivity of any semiconductor with temperafure
by four probe Mcthod.

S(A) Studyofabsomptionspectrum oflodine.

6(A) Study the characteristics of (.M. counter and hence venlicanon ol
inverse square law/ for radivactive raditions,

7(A)  Determination of end poirit encigy of B particles by using Geiger Mullet
counter and studyof theirabsorption by aluminium,

R(A) Determination of' magnetig susceptibility of ferromagnetic/ paramagnetic
material by sing Quinck's method and determination of ionic moleculan
susceptibility of ions and magnetic oment interins of Bohr Magneton.

9(A) Determination of modulus of rigidity of giver material in (he form ol
torsional oscillator using resonance method and study ol dependence of
modulus of r. gidity ori temperature .,

10(A) To study the polarization by reflection due t© glass plate by using Nico!
prism and photo cell and prove the Brewster and Mallus laws

11.(A) To finde/mofelectro by Helical method.

12(A) Measuremenl of magnetic field of an clectiromagnet using o ballistic

galvanometer, search coil and standard inductor. Study the vanaton of
magnetic field of an clectromagnet with the current. i Lt os

Lo T3 PN o Sy



13.(A)
14.(A)
15.(A)

1.(B)
2.(B)
3.4B)

4.(B)
S. (B

6.(B)

74B)

§.(13)

9.(B)
10.(B)

11.(B)

12.(B)

( A_( Y

‘

To determine the frequency of unknown Ac Sowce by Lissajous figures.

To study frequency responseof R-C coupled doublestage amplifier.

To determine the charge of an electron by Millikan's oil drop experinent.
§ccliun %) !

To study R-C Transmission lincat 50 1.

To study L-C Transmission line.

Object Study of resonance in an LCR circuil (using air corc Inductance

and dampling by metal plate). (i) at fixed frequency by varying €, and (1) -

by varying frequency

To study the characteristics of given junction andd zener diodes.

Study of (1) [acovery time of a junction diode and  point contaet diod

(i) Recovery time as a function of frequency of operation and switching

current.

To design a zener regulated power supply and study the regulation with

various loads A

(i)To Study and draw the characteristics curve of a given ficld effect

wransistor (FET).

(i) To designa FET amplifierand10 study its gain frequency TeSPUNSL.

To study the gain frequency response of transistor amplifier with ()

Resistive load, (b) Inductive load, (¢) translormer load, and (d}10 find 118

input and outpul impedence.

To designand study an R-C phase shift oscillator.

Study of voltage multiplier circuit and conversion of aliernating curient

into directcurrentwithit, *

Stdy of OR. AND and NOT logic gates by applyilfg different

components and hence their comparison with the gates lormed with

integrated circuits (1ICs)- '

(1) To Study the operational amplificr in (0 Inverting mode, and (b Non

inverting medte, (i) Application of operational amplifier as (#) Adder

amplifier,anu(b)a Bufter amplifier for unit gate voltage measurement.

-



