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NOTICE

1 Change in syllabus/ordmance/rules/regulatlons/ syllabi
‘and books may fmm time to time, be made by
amcndment or rcmakmg and a candidate shall, accept
in so far as the, unlversn:y determines otherwise |
~comply with any change that applles to years he/she
has not completed a_-t-\tlme of change.

2. All court cases shall be subject to the jurisdiction of
Rajasthan Univeristy head quarter J aipur only and not

any other place.
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B.Sc B.Ed PART - I
CONIENTS
SCHEME OF EXAMINATION |

SYLLABUS
PAPER 01 -GENERAL ENGLISH (COMPULSORY PAPER)*

PAPER 02 -CHILDHOOD AND GROWING UP (COMPULSORY PAPER)

PAPER 03 -CONTEMPORARY INDIA AND EDUCATION (COMPULSORY PAPER)

PAPER 04 -INSTRUCTIONAL SYSTEAM AND EDUCATIONAL EVALUATION (GROUP - A)
OPTIONAL PAPER (GROUP - B) 05, Q6, & 07 (Opt three content based papers)
I.  CHEMISTRY |
II. BOTANY
1. ZOOLOGY
IV.  PIIYSICS

V.  MATHEMATICS
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01. The Objective and the Learning outcomes of the Integrated B.Sc.B.Ed.Degree are-

atiorz and b

Objectives:

To promote capabilities for mculcatmg national values and goals as
mentioned in the constitution of India.

To act as agents of modernization and social change.

To promote social cohesion; ifiterhatiorial tinderstanding and protection
of human rights and right of the child.-

To acquire competencies and SleS needed for teacher.

To use competencies and skllls needed for becoming an effective

|

teacher. ettt
To become competent and commltted teacher.

To be sensitive about emerging issues such as environment, population
general equality, legal literacy etc.

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

To develop critical awarenesP about the social issucs & realilies among the
students. a

To use managerial organizationaland information & technologicalskills.

Learning outcomes:

1.

N o e s

the use of proper evaluation tech

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

Ability to translate objectives of secondary education in terms of specific
Programmes and activities in relation to the curriculum.

At;ility to understand children’s needs, motives, growth pattern and the process of

learning to stimulate learning and creative thinking to faster growth and development.
Ability to use-

~Individualized instruction

Dynamic methods in large classes.

Ability to examine pupil's p1‘6gre§§§ ,_an.d:" effectiveness of their own teaching through

niques. .
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Equipment for diagnosing ,pupll ggrogress and . effectiveness of their own teachings
through the use of propes evaluanon techmques

9. Readiness to spot talented and glﬁed children’and capacity to meet their needs.
10. Ability to organize various school programmes, activities for pupil.
11. Developing guidance point of view in educat;onal, personal and vocational matters.

12. Ability to access the all round development of pupils and to maintain a cumulative

T !
R

record. R i
13. Developing certain practical skill Suchrasips p =
a. Black board work RN RS SN
RIS O AU A
b. Preparing improvised apparatus -
c. Preparing teaching aids and ICT

14. Interest and competence in the development of the teaching professmn and education.

Readiness to participate in ag,t;wt' ; _.Of professxonal organizations.

Integrated Programme of‘B,.Sc,lliEd1 T‘;"‘_li)egree Shall Consist of

i)  First Year B.Sc.B.Ed. SR ERNELEE
ii)  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
Examinination after each session intheory papers

Scheme of Examination against each subject separately.

Compulsory Papers*: ! ‘
Year Subject/Paper No. Paper
I* Year 01 Gen. English
1™ Year 08 "i Gen;Hindi |
" Year 16 'Elrenﬁentry Computer Application (ICT)
IV® Year 25 | En ".onmwrtal Studies

BE INCLUDED IN DiVIQION

_ *ELIGIBILITY CRITERION ON P \

SING MARKS BUT MARKS °HALL NOT

e Py



‘Group — A: - Subject Specialisation : <
(- B
Year | Subject/Paper No. | | ' “Paper :
I* Year 04 | Instructidnal System & Educational
™ Year 11 " | Pédce Bducation
11" Year 18 - Guidance arid Counselling in School
V" Year 28 | Physical Education & Yoga

Group-B: Content of Science Su'bj’:ect: A Student has to opt any three optional
subject (papers) from group B paper tio. 05,06,07 1¥ year 12,13,14,2™ year 19,20,21
3" year in which two must be the school telglchirig subjects.

e e e e \ '

_Chemistry | 1,10 & TII
' Botany i - T 11 & 110
Zoology — L&
Physics ' : ' 'l ” 1T I & I
Mathematics ‘ x:(t; :«? Ii,II & 111

Group C: Pedagogy of School Subject22,/31: Pedagogy of a School Subject 3'%Year

and 4™ Year(candidate shall be required to offer any two papers from the following,
for part-lll&part-1V).

Pedagogy of Chemistry
Pedagogy of Biology

Pedagogy of Physics

Pedagogy of Mathematics

Pedagogy of General Science

! i .“:'-

< In all the years the student. hais fc studya minimum of 07subjects(1-7) in 1%

year, 7 subjects + practid‘.umi Qi;%-l 5) in 2’:’f‘Year.7subjects + practicum & final
~ lesson (16-24) in 3" Year and'7 subjects + practicum & final lesson (25-33) in

_ it a 3

4™ Year( Total 33Subjects)
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7+ Each theory paper will caizy, [00 marks jafhd content base paper 05,06,07, 1%
,12,13,14 27 19,20,21 3™ year (G-B) will carry 150 marks. (With practical

Scheme of Instruction for B.SG;B.EH Courses

part). Distribution of marks“'m mathemaélcs is according to their marking
scheme in page no.7. ‘

Details of course and scheme of study, titles of the papers, duration etc. for B.Sc.B.Ed

Course are provided in Tables given below -

Four Years Integrated Course
Scheme of B.Sc.B. Ed 1*Year

LRER RN

[EERRE I

\
|

Theory Course Title of the Paper ‘ Evaluation
Paper Code External Internal | Practical { Total
i B.Sc.- B.Ed. | Gen. English(Compulsory)*" 100 - 100
01 IR RN A NS AL
0 B.So.-B.Ed. | Childhood and Growing Up 80 20 100~
02 ‘
11 B.Sc.-B.Ed. | Contemporary India and Education 80 20 - 100
. 03 ‘
TV | BSe-BEd | Instructional System & Educational 80 20 2 100
04 Evaluation ’ ’
(G-A)
\Y% B.Sc.B.Ed | Content
VI 05 (Select any Three)
06 1. Chemistry(LILII) 33+33+34 50 150
& & 2. Botany (I,ILIIT) - 33+33+34 50 150
Vil 07 3. Zoology(LILUD) 33433434 50 150
(G-B) 4. Physics (LILII) 33+33+34 50 150
5. Mathematics(LILIII) 40+40+40 30 150
750

l
*ELIGIBILITY CRITERION ON PA $S
BE INCLUDED IN DIVISION. ‘
l
I

r

? :

ING MARKS BUT MARKS SHALL NOT

e 2




i

!

Four Yeafs’lntegrated Course
Scheme qf B.Sc B Ed. 2™ Year

Theory Course Title of the P’aper o Evaluation
Paper Code : . 1 . External Internal | Practical | Total
I B.Sc.B.Ed. | Gen. Hmdl(Com})ulsmry)* 100 - - 100
08 } l”‘ Al vy
1l B.Sc.B.Ed. | Knowledge and curricalum 80 20 - 100
. 09 BN
11 B.Sc.B.Ed. | Learning and Teaching = . 80 20 B 100
10 : "‘lu‘z" "
v B.Sc.B.Ed | Peace Education’i "3 | 80 20 - 100
11
(G-A)
\Y B.Sc.B.Ed | Content I
VI 12 (Select any Three) ! e
' 13 1. ChemistryLILIIT) 33+33+34 50 150
& & 2. Botany (I,IL1I) 33+33+34 50 150
VI 14 3. Zoology(LIL1I) 33+33+34 50 150
(G-B) 4. Physics (LI 33+33+34 50 150
5. Mathematics(L,ILII 40+40+40 30 150
Practicum | B.Sc.B.Ed | OPEN AIR / SUPW CAMP
15 1. Community Service 25 100
2. Survey (Based on : 25
social and educational
events)
3. Cc-Curricular 25
Activities
4, Health and Social 25
awareness programme
(DISASTER
MANAGEMENT AND
CLEANINESSY ‘
850

*ELIGIBILITY CRITERION ON PASSI\IG MARKS BUT MARKS SHALL NOT
BE INCLUDED IN DIVISION. @ - ‘ K

AT
d
%
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Four Yeafé, 1ntegrated Course

)
rd
Scheme: ofBSL.B Ed 3" Year
H ml Ctve sl '._-’ .
Theory Course Title of the Paper o \, ; Evaluation
UM ('l iy ”; LA yh
Paper Code . . .0 | External | Internal | Pracfical | Total
LR SR s ot [SERA D
] B.Sc.B.Ed. ElementryCorpputg'r‘ 4pplication . 60 - 40 100
16 (ICT) (Compulsory)* ﬁ (30+10)
1| B.ScBEd. [ Language Across the Curriculum 80 20 - 100
17
HI B.Sc.B.Ed. | Guidance and Counseling in | 80 20 - 100
18 + School R
(G-A) T
v B.Sc.B.Ed | Content
v (Select any Three) .
19 1. Chemistry(LITHT) 33+33+34 50 150
& 20 2. Botany (LI 33433434 50 150
VI & 3. Zoology(I 1 III) 33+33+34 50 150
21 4. Physios (LTI 33+33+34 50 150
o (G',B), ; 5. Mathematigstl ILHTy. . 40+40+40 30 150
Vil B.Sc.B.Ed. | Pedagogyof 2, \,Sschnool Suhject 80 20 100
22 (Candidate should opt any twc school
! subject from the follbwing ie. orfe
i school subject for part - 3 and other ’
school subjcet for Part - 4)
!. Chemistry
2. Biology
3. Physics
4. Mathematics
General Science
Practicum | B.Sc.B.Ed. | SpecialTraining Programme{Schoo!
23 Internship)
¢ Micro Teaching 10 100
. ok 50
05
.
05
L J
20
.- .
10
t 0_}17
M (head)
- S a
P of Ra):.\S‘h
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« Atténdance '?j"-/Séhﬁiﬁar/

Workshop
Practical | B.ScB.Ed | Final Lesson - "7 100 100
24 —— e ‘ 2 .
i”."“““l [ v7v',‘|'.u
: 950
b

*ELIGIRILITY CRITERION ON PASSING MARKS BUT MARKS SHALL NOT
BE INCLUDED IN DIVISION. i)~ -

Four YearsjIntegrated Course
Scheme of B:Sc.B.Ed.4" Year

Theory

Course

Title'of the P-aﬁer i Evaluation
Paper Code RERE IR TP External | Internal | Practical | Total
I B.Sc .B.Ed. | Environmental Stidias (Compulsory)* 100 - - 100
25 oy
I . B.Sc.B.Ed. | Creating and inclusive school 30 20 - 100
26
m B.Sc.B.Ed. | Understandiig-Disciplines and Subject 80 20 - 100
97 Hhevs
TV | B.Sc BEL | Physical Bducation & Yoga 80 20 - 100
28 (G-A)
Vv B.Sc .B.Ed. | Gender, School and Society 80 20 - 100
29 !
Vi B.Sc .B.Ed. | Assessment for Learning 80 20 !‘ - 100
20
Vil B.Sc. B.Ed. | Pedagogyof a  School  Subject 80 20 R 100
31 (Candidate should opt any two school
subject from the following ie. one
school subject for‘part‘ - 3 and other
school subject for Pa‘rt:‘f 4)
1. Chemistrgl - if ‘:t ‘
2. Biology ‘ il} ‘
3. Physics }1 -
4, Mathemaﬁcg 1 |
5. General Sgis L ]
10
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~Sractioum | B.ScB.Ed. | School Inetdrmbtip § 117 4 50
2|1 practice haghing,. i T3 2
2. Block Teachin'g;(Participatiofn in
School Activities Séciaﬁl Pé_ icipstion in 10
Group) e T
3. Report of any. featurg,:t;fsléﬁébl / 20 100
case study/action-reseérch (- .
4. Criticism Lesson 0
Practical | B.Sc.B.Ed. | Final Lesson | 100 100
‘ 33
- o 800

Compulsory Papers*

*ELIGIBILITY CRITERION ON PASSING MARKS RUT MARKS SHALL NOT
BE INCLUDED IN DIVISION. ‘

(]

1B

Four Years In'tegr%l‘ted Course

Scheme of B.Sc.B.Ed.

'

. Year Subject/Paper No. Paper
Ist Year 01 Gen. English
11 Year 08 Gen. Hindi
ill Year 16 Computer Application (ICT)
IV Year 25 Environmental studies
Compulsory Paper
| Year Subject/Paper No. Paper
I Year 02 Childhood and Growing Up
03 Contemporary India and
Education
1 Year 09 Knowledge and curriculum
10 Learning and Teaching
1 Year 17 Language Across the Curriculum
IVth Year 26 - Creating and inclusive school
27 Understanding Disciplires and
29 Subjéct
30 Gender, School and Society

~“Assessment for Eearning

B e a4

L i ey i e B o - e
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Group — A: - Subject Speciali@ﬁdh;:i 1 ‘

Year | Subject/Paper No. | | _ Paper
I* Year 04 : Instructmnal System &Educatlonal%
" Year 11 | Peace Education B}
1" Year 18 Guidance and Counselling in School
V™ Year 28 = -Physmal Education & Yoga

Group B: (Select any three): Content oﬂSmence Subject: - A Student has to opt any
three optional subject (papers) from groui) B paper no. 05,06,07 1* year 12,13,14,2™
year 19,20,21 3™ year in which two must k_l?e the school teaching subjects.

Chemistry (I, II, III)
Botany (I, II, IIT)
Zoology (I, II, TII)
Mathematics (I, I1, IIT)
Physics (1, 11, IIT)

. P AT D
npoan L S

M

e S B TR

Group C: Pedagogy of School Sﬁbjééf‘22/31:{: Pedagogy of a School Subject IIT
Year and IV Year(candidate'shdll beirediiired to offer any two papers from the
following, for part-III & part-IV).

Pedagogy of Chemistry
Pedagogy of Biology

Pedagogy of Physics

Pedagogy of Mathematics

Pedagoegy of General Science

+¢ In all the years the student has to studv a minimum of 07 subjects (1-7) in 1%
year, 7 subjects + practicum (8-15) in 2" 4 Year. 7subjects + practicum & final
lesson (16-24) in 3" Year and 7 subjects + practicum & final lesson (25-23) in
4" Year( Total 33 Subjects). - 1 ia :

¢ Each theory paper will carry 10]0 marks and content base paper 05, 06,07, 1%
,12,13,14 2" 19,2021 3. au't (G—B) wlll carry 150 marks. (With practical
part). Distribution of mat%ko‘;

e e ogchemein pagenio7. o

"ma‘thematlcs is accordmg to their markmg



“cheme of Instruction for B.Sc.B. Ed Courses

Details of courses and scheme of study, htles of the papers, duration etc. for
B.Sc.B.Ed Courses are provided in Tabmglwﬁ below -

Years Sub;éI {é e Marks

I Year | 7 Subjects +Practlca-l(1h7) e gies b l 600 +150= 750

H Year 7 Subjects +Practical+P‘rachcum(&-15) 600 +150+100= 850

Il Year | 7 Subjects +Practical + P1ract|cum +Fma| 600 +150+ 100 +100= 950
¢ | iy [ ]
Lesson (16-24) o

IV Year | 7 Subjects + Practicum +F|nal Lesson 600+ 100 +100= 800
Total 33Papers e s b g 2400 +550+200+200= 3350

0. 321 The objectives of the pract1ca1 woxk prescnbed for the Integrated Programme of
B.Sc.B.Ed. Degree (Four Year)are foliows AL S

PART |1
Pfahﬁcai Work

“f,‘)l i e o

Objectives:
To develop the ability and self-conﬁdence of pup11 teachers
1. To be conscious of sense of values‘ and need for their inculcation in children through
all available means including one's own persohal life.
2. Possess a high sense of professional responsibility.
3. Develop resourcefulness, so as to make the best use of the situation available.
4. Appreciate and respect each child's indi\iiduhlity and treat him as independent and
integrated personality.
5. Arouse the curiosity and interest iof.t_he pupils and secure their active participation in
the educative process. | |
6. Develop in the pupil's capacity for thlnkmg and working independently and gulde the
pupiis to that end.
7. Organize and manage the class for; teachmg leammg
8. Appreciate the dynamic nature of the cl ass 31tuat10n and teaching techniques.
9. Define objectives of partlcular lessons and plan for their achievements.

i

10. Orgamze the prescrlhed subject- atter in relagzon to the needs interest and ab111t1es of

the pupﬂs




A

11.
12.

13.

14.
15.
16.

17.
18.
19.
20.

B S IR AR

v
Use the appropriate teaching; me;hods and tephmques

Prepare and use appropriate teachlng a1ds use of the black board and other apparatus

and material properly. T
N mx ;3 e o

Convey ideas in clear and concnse language and in a logical manner for effective

learning. ‘ , ‘
i bt T Ve
Undertakeaction research.
"M | ¢ ( PO SRR

Give proper opportunity to glfted pup1ls and take proper care of the back-ward pupils.

Co-relate knowledge of the subjectibemg taucrht with other subjects and with real life

iyl oy »_,';1 "-j)
situations as and when possible.
~esin
Prepare and use assignments.

(K

Evaluate pupil's progress. ‘ ‘
Plan and organize co cumcuieu aictj{/ltles and part1c1pate in them.

Co-operates with school teacher‘s an”d agr}llh;strators and learns to maintain school
records and registers. ek s

Practical skill to teach the two school subjects offcrcd under Theory papers 22&31 and

the following:

1.
2
3.
4
5

6.

=

10.

11.

_12. Observation and assistance in: ther-'
13.

ks il
Observation of lesson dellvéféc‘l‘(by experxenced teachers and staff of the college.
Planning units and lessons. e ' " "ﬂ" o
Discussion of lesson plans, unit plaﬁs and lessons given (including criticism lesson)
Organization and participation in co- curricular activities.
Setting follows up assignment.
Evaluation in terms of educational objectives use of teachers made tests &
administration of standardized tes_ts.;
Black-board work. |

Practical work connected with schéql subjects.

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

Experimental and laboratory wdi: lin chemlstry, botany, zoology, physics, and

Ko

mathematics subjects of expenm él and practlcal nature.

Study of the organization of work d act1v1tles in the school.

Observation and assistance in-




hpd

v )
14. Maintenance of cumulative records.

15. Techniques of teaching in large classes.

0. 322 A candidate has to deliver at least 40 Iessons(20 Lessons of one teaching subject in

3" year & 20 Lessons of other teaching subject in 4" year) in a recognized school under the

supervision of the staff of the college shall be eligible for admission to the examination for
the degree of B.Sc.B.Ed.
Notes :-

1.

1.

1.

Teaching subject means a subject offered by the candidate at his/her running B.Sc-
B.Ed. course either as a compulsory subject cr as an optional subject provided that the
candidate studied it for at least two years. Thus the qualifying subjects like General
English, General Hindi, Education and Environment Education. Prescribed for
running B.Sc¢- B.Ed. coursce of the University or a subject dropped by candidates at the
part | stage of the dégree course shall not be treated as teaching subjects.

Only such candidate shall be allowed to offer General Science for the B.Sc B.Ed
Fxamination who had studied Chemistry and any one subject of life science i.e.
Biology, Botany or Zoology.

Student will choose three content based paper from group B and he or she will study
the same paper in all the three years I, II and lII year.

A student should opt at least two different pedagogy of school teaching subjects in Il
year and 1V year.

0.323No candidatc shall be allowed to appcar in the Integrated B.Sc.B.Ed examination

LILIII& 1V Year unless he/she has attended (80% for all course work & practicum,
and 90% for school internship)

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

1* comprising thcory papers & part 2practice of teaching in accordance with the

scheme of examination laid down from time to time.

0.325Candidates who fail in Integy ated B.Sc.B.Ed examination in part lor/ part 2 the theory

of education may present themselves for re-examination there in at asubsequentm :

examination without attending a further course at an affiliated trammg college.
Provided that a candidate who fails in any oie 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

%/U/c;'3

penst { a,asm“‘ 15
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he/she fails only. He/she shal]T be declared to have passed if he secures rmmmurg

passing marks prescribed for the paper m .whrch he appeared and shall be deemed to

have secured minimum passmc7 marks only prescrrbed for the paper (irrespective of
petT
the marks actually obtained by

r'n) for the purpose of determining his division in

b g rate .'. g

accordance with the scheme of cxammatron 'The candidate shall have to repeat the
shrch vap be Bon

whole examination in subsequent year in case he fails to clear the paper in which he

T e S
failed.

0.326 Candidates who fail in the Integrated B. Sc. B Ed. examination part 1 and part 2 only

P lmdag :p'f P

in the practice of teachmg may appear in the practlcal examination in the subsequent

Voo

year provided that they keep regular terrns for four calendar monthsper yearand give

i

at-least 40 lessons(20 in part 1& 20 1in parrt 2) supervised lessons.
0.326 A: A candidate who com‘pliet‘e)a' reéular eeurse of study in accordance with the
~ provision laid down in th\e‘ er(i%nance at an afﬁhated teacher’s training college for
four academic year but for good reasons faxls to appear at the Integrated B Sc-B.Ed.
examination may be admmed fo a subqequent examination .as an Ex-student as
defined in 0,325 or 0.326 Above, -

0.326 B: No candidate shall be pennirted to appear as an Ex-student at more than one
subsequent examination.The Integrated‘ B.Sc.B.Ed programme shall be of duration
of four academic years, 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 Examipation

The Integrated B.Sc.B.Ed. (Four ycars) will consist of the following componentS'

Part I- Main thcory papers at B.Sc.B. Ed Lin mtegrated B.Sc.B.Ed IPaper nos. are 02, 03 &
04 in each session arc of three hours carrymg 100 marks (80 for theory + 20 for sessional)
cach. Compulsory paper* 01 of 100 marks and optronal Paper 05, 06,07, 1% ,12,13,14 fhe
,19,20,21 3™ year (G-B). in each sess on are, three hours carrying 150 marks (100 marks

theory+ 50 marks practical). Drstrlbutloj £‘of niarks' in mathematics is according to their

marking scheme in page no.7.

S —
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Rart II- Practice Teaching - Micro Teachﬁng, Internshlp, Practice Teaching of 20 weeks (10

Lo hooof

at B.Sc.B.Ed Year Il& 10 at B"Sc B Ed Year IV) Block Teaching, Criticism and Final
Lesson in III & IV Year per teaching: shb}ect vy *x

Organization evaluation of practice teaching:.

1.

Dvery candidate will teach atdlcHse 40 fesldris (20 in 111 Year & 20 in 1V Year) during

s W e R .
practice teaching session. Al'ledst ten 1essons m each subject should be supervised.

. 40(20+20) lessons as desired in' the syllﬁbtrs*éhéuld be completed as full period class

I

room lesson. Micro teachitig '.l'ess§nzlt¢ Bt?ﬁ used in addition to those 40 lessons for
developing certain teaching'skitls. .. /t 10

A minimum of ten lessons in each subject will be supervised evaluated by the subject
specialist or a team of spedialists of the subjétts.

By and large, the evaluation of the performance in the practical teaching will be based
on the last ten lessons in the suijec‘t when.the: student has acquired some competence
and skills of teaching. |

The internal assessment in practice of teaching will be finalized by the principal with
the help of members of the teaching stall’ and the saine will be communicated to the
university before the commencement of the practical each year. -

At Integrated B.Sc.B.Ed 1l Year each canciidate should be prepared to teach one
lessons at the final practical examination: At the Integrated B.Sc.B.Ed IV Year exam

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

examiners may select at-least \ O%pf the candidates to deliver two lessons

g = speaie

s TEaema
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7. There will be a board of Exammers 'for the. extemal examination for each collége

which will examine each candidat‘e‘ fn‘ at-leaiSt one lesson and a minimum of 15% in
two lessons (one in each of it'hg ‘Ewoeuﬁ;ed%)

8. The board of Examination will cansist £
(2) The principal of the colldgé cdricéthed.

(b) A principal or a senior ahd" éxﬁe?iérfé‘éﬁ ‘member of the teaching staff of another
trammg college, affiliated’ta Umvemty of Rajasthan.
(¢) An external examiner from outside the ‘University of Rajasthan or a senior member
of the teaching staff of an "af’iﬂifii;editrvﬁihing college.
(d) The board as far as possible will répresent Social science, language and science.
9. Approximately 50 lessons will be ékamined by the board each day.
Working out the result and awai*diij",ig“tflé division:”

(1) A candidate in order to be declared successful at the Integrated B.Sc.B.Ed. I, I, 11T &
IV Year Examination shall be required to pass separately in Part I (Theory) and Part II
(Practice of Teaching School Internship).

(2} For a passing in Part I (Theory) a céndidate shall be required to obtain at-least (a) 30
percent marks in each theory papeg agd sessionals (24 marks out of 80 and 6 marks out
of 20); (b) 30% marks in each theary paper and sessional(11 marks out of 35 & 4
marks out of 15)(c) 36 percent mafks in the aggregate of all the theory papers.

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

“* 40 percent marks in the external examination.

AN
it

" % 40 percent marks in internal aSsés'sri{ént':’ o / 3
o M i (A 4

3&\)5“
-]
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~ (4) The successful 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
{ 60% 60%
I 48% 48%
Pass 36% 40%

The practical work record shall be properly maintained by the college and may be
‘made available for work satisfaction of external examiner in school internship (practice

teaching), those are expected to submit a report regarding this separately.

It ilaenm
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""B.Sc. B.Ed. | YEAR
' GENERAL: ENGLISH
Duration : 3hrs. Max. Marks: 100
| Minimum Pass Marks: 36
The syllabus aims at achieving'tfe following objectives:
1. Introducing students to phonetics and enabling them to consult dictionaries for
correct pronunciation. (sounds and word stress)
2. Reinforcing selected: components of grammar and usage.
Strengthening comprehensian of poetry, prose and short-stories.
4. Strengthening compositional skills in English for paragraph writing. CVs and
 job applications.;  *riraror

w

The Pattern of the Questid‘r‘\l(ﬁaber will be as follows:
Unit A: Phonetics Symbols and Translation (20 marks)

{10 periods)

. Phonetic SymboTsi éh‘cfj’ T‘raﬁé’cnptlon of Words (05)

Il.  Translation of 5 Simplg;sentanges from Hindi to English  (05)
from English to Hindi \ (05)
l.  Translation of (05) Words from Hindi to English (2&)
From English to Hindi (22)

Unit B: Grammar and Usage (25marks)

(10 priods)

. Elements of a Sentence (05)
.  Transformation of Sentence (05)

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

I Modals (G5).
Il Tense ' (05)
IV Punctuation of a Short Passage with 10 Punctuation Marks (05)

(As discussed in Quirk and Gré‘ébbaum)

3

Unit C: Comprehension i

(25 marks)

@i‘) -
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- Following Essays ahd v”S‘tbnes in Essential Language Skills revised

edition.compiled by Macmman for University of Rajasthan General English B.A/
B.com/B.Sc. :

Candidates will be required> tq *éhswer 5 questions of two lines -each to be
answered out of 10 quesitnons! fhere would be two questions from the prescribed

text. Wi (10)
Sujata Bhatt Voice of the Unwanted Girl

Ruskin Bond ,Night JTramfor Deé\i

M.K.Gandhi The Birth of Khadi

J.L.Nehru Afrysts WIth Destlny

1

A.P.J. Abdul Kalam V\Slon for 2020
The candidates will be requi(r'éd to answer 5 questions from the given
unseen passage. R RO (10)

One vocabulary question, of 10 words from the given passage. (5)

Unit D: Composmonal Skills (30 marks)
(15 periods) My ey
. Letters-Formal and informal : (10
. CV's Resume and job Applications and Report
ll.  Paragraph Writing - (10)

Recommended Reading

Sasikumar, V, Dutta and Rajeevan, A Course in Listening and Speaking-i
Foundation Books. 2005

Sawhney, Panja and Verma eds; English At the Workplace, Macmillan 2003.
Singh, R.P. Professional Communication. OUP. 2004

Judith, Leigh. C.V's and Job Applications, OUP. 2004

ArthurWaldhorn and Arthur Zéiger, English Made Simple. Upa and Co.

Gunashekared. A Foundation E‘ ighsh Course for Undergraduate Book |, CIEFL,
Hyderabad. :

Quirk and Greenbaum: A Univ Grammar of English Longman, 1973

pite

weapg e



of D por e T
v Date oge g

Lyt
<o

E IR R N

B.Sc. B.Ed PART, 102
Chlldhood and Growmg up

A l/,l

v ? A i Marks -100
i ‘ ‘v '

1 u]m\ K N

After completing the course the students w111 be able:-

. Objectives:

1. To develop an understandmo of’ the basic concepts, methods and prmmplc: of
psychology. hmer t

2. To develop an understanding of tﬂé nature and’ process of development.

3. Tounderstand the different perxods of flfe with Psycho -Social Perspective.

4. To develop an understanding of the nature and process of learning in the context of
various learning theories and! féiét(ﬁjfg. A

5. To understand the critical rojfé‘b!ﬂé%r'ﬁ'i‘ﬁg Environment.

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

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

Unit I: Role of psychology to understantil the child

¢ Psychology: Meaning, natyre ‘&rb‘rz}jnqhes af psychology,

e Methods of psychology: caselIsjtqg&‘.aqq'qx,pczrimental, Edu. Psychology;

s Meaning, nature, scope, educational implication of psychology in new FEra,

e Child psychology; meaning, concept

Unit IT: Multi dimensional developmehtf

e Growth and development- concept, stages principles, dimensions, Factors in
influencing development- genetic, Biological, environmental and physical

¢ Theories of development : a
a) Piaget’s vgotsky cognitive deVekopment
p) Freud’s psycho- sexual development
¢) Erikson’s psycho social development

d) Gessel’s maturation theory ‘;‘:]

Unit 3: Child Growing up

. Ch1ldhioiod ‘Meaning, concept and characterlstlcs ~effects of family, schodls,

neighbourhood and communiiy* opment ofa chlld
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»  Adolescence: meaning, concept characterlsucs effects of family, school, pear group,
BRI E e ¥
social climate and social media.

e
=;---‘~ er I' t!,' 4.

o Personality: concept and nature theones of personality with special referance to
(Garden Allport, Psycho analyt1ca1 theory, Jungs Theory) assessment of personality
o Individual differences: concept areas (\Nlth Spemal Educational needs-Concept) and
educational implication. e 3 o
e Stress: meaning, types consequences of stress and stress managment.
Unit 4: Learning to Learn e v i e
e Concept and beliefs about 1eéfni;ngfiD'éﬁni‘n“g’rnisconception, Brain’s role in learning
e Memory and forget, BehetvioutiSCIc “ledrning theories (Thomndike, Skinner,
Pavlov),Gestalt, Cognitive, Types ot learning by Gagne.
e Motivation:-Concept and Maslow's Hierarchy need theory, Creating and maintaining a
productive Classroom Environtient- Deahng W1th misbehaviour
Unit 5:Psychological Attributes of an mdwlduai - .
¢ Intelligence - Meaning, Types of‘ mt’elhgence - Social, Emotional and Spiritual
Intelligence, theory of mteihgende G'ardne r's Multi intelligence theory, Measurement
of intelligence AR R
e Creativity - Meaning, Components, ways of enhancing creativity, relation with
intefligence and other factors, Meast‘lremenl‘of creativity
o Socialization - Process of Socialization - Group dynamics - Theory of Kurt lewin's,
Leadership and its styles (Kimble young), social prejudice
¢ Mental Health - Common problems related to child - Atiention deficit hyperactivity
disorder (ADHD), depression, Lcdrnmg disabilities, dealing with a problematic child.
Test and Assngnment -
o Class Test .10 Marks
s Project (Any one of the followmg) ‘ 10 Marks

1. Comparative study of developing patterp’s of chlld*en with reference to different in SES.

[

Collecting and analyzing statistics on th ,gm ¢hild with reference to gender ratio.
3. Write the adminstration, scoring; 1nt5rpretat10n and conclusion of any ome test by

psychological experiment on learnil “/‘span of a’ftentron/memory/mtelhgence test,

References:
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Agarwal, Reetu, Shukla Geeta (2(114) Bal Vikas evam Manovigyan, Rakhi
Prakashan, Agra ‘ ot o i
Aggarwal, J.C., (1981). Eséentléll]o‘t' I]Eg{uc;:[ional Psychology, Delhi, Doaba Book
Arora, Dr. Saroj, Bhargava, Rajéi]rl (2.‘0”1'4) B;l Manovigyan, Rakhi Prakashan, Agra
Bigge, MLL. (1982). Learn}r}g T'Itlj;oTleasdfc’)f Teachers New York: Harper and Row
B.P. {2000). Personality theorles Bosten Allyn and Bacon House.

Chauhan, S.S. (2001). Adanaced educatxonal psychology, New Delhi: Vikas
Publishing House. ."zf:.‘g;“ At A
Diane E. Papalia, Sally Wemdkos c;lqls“RUuh Turkin Feldman, Ninth Edition, Human
Development, Tata Mcgraw Hill Pubhshmg company Limited, New Delhi.

Helen Bee Derise Boyd, First Indian Reprint 2004. The Developing Child, Published
by Pearson Education Pre. LtdyIndian Branch Delhi, India

Jack Snooman, Robert Biehler~-Ninth Edition. Psychology Applied to Teaching,

Houghton Miflin Company, BostengNew York (http://www.coursewise.com)

10.Ormrod Ellis Jenne, Thincti-’BQitioh, ‘Eduaational Psychology Developing Learners

Multimedia Edition (http://wywprenhall.com/ormrod)

11.Sarswat Kuldeep (2015). Bali Vikas evam'Bachpan, Puhlished by Rakhi Prakashan,

Agra

12. Woolfolk, A. (2004). Educational Psychology published by Dorling Kindersley

(India) Pvt. Ltd., Licensees of Pearson Education in South Asia.

B.Sc. BEd PART -1-03

Contemporary India and Education

MARKS-100

Objectives:-

After completing the course the students will be able to :

L.

[O%)

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

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

contemporary education in India. |

a‘r s S

To apprec1ate the developm'en_té, in indlan educatxon in the post mdepe*ldence era.




~ 4. To understand the Comm1sswr%§ \and comm1ttees on education constituted from time

to time.

5. To understand issues and challelnée;sf of 'ec'iu'C%_t.ion and concern for the underprivileged
aEiidatines A

section of the society.

f Lo

TR ’]
6. To develop awareness about VaI‘lOUS mnovatlon practlces in education.

IH 'Y

7. To develop and understandlng ot self teachmg techmcal devices.
$. To understand the constitutional valu' s and provisions for education.

Pao T Thanpe
Course Content

UnitI Educaticn as an Evolviﬁgch(l"c.ép‘td“ B

¢ Education: Meaning, concefaﬁf' é%‘d?ﬁgture, Ancient to present education as an organized
and institutionalized form, formalaﬁd state %ﬁénéored activities.

e Aims of Education: Historicity of am‘g of !Erdﬂcation, changing aims of education in
the context of globalizatior; Sourbes bf dims of Education, influence of aims of
education on the curriculum Eéﬁa" “t‘r;ﬁ‘s"’é”eﬁidhé"l:‘Vét'rategies. Idea of educational thinkers
such as Aurobindo, I\rlshnarﬁuftﬂy, F"iere dnU Tllich.

Unit-1II:  Issues and Challengés 3 i G

e Diversity, Inequality, Margmailiat]oﬂ e 'Meamng, Concept, Levels -with special
reference to Individual, Reglon Language Caste, Gender.

* Role of education in multicultural an_d multilingual society for Equalization and
Improvement of Marginalization groups.

e Hindrances of Education in India: Quality, Facilities, Access, Cost, Political
unwillingness, Youth unsatisfaction, Morai Crisis.

Unit - III: Constitution and Educatiox_i

¢ Study of the Preamble, fundamen:tai‘rights and duties of citizens, Directive Principles
for state and constitutional values ot Indian Constitution.

s Constitutional provisions for cduedlwn and role of education in fulfilltnent of the

constitutional promise of Freedom ; ;';quahty J uqnce Fraternity.

+ Education and politics, Constltutxo*xal vmon related to aims of education, Peace
Education, Role of Education, Schdol and Teachers as agents for Imparting Culture,

Educatxon and Development Educatlon end Industmahzanon

Unit-1V: Programme and Polxcnes .

RN
!
L
Il
!

Tk < 24

RS T




>

e Overview the development of edliqatioﬂ sy’stem in India from 1948 to 2010University
Education Commission-1946-48, ‘Sgcori‘dary Education Commission—1952-53, Indian
Education Commission- 1964-66, National Education Policy— 1986

¢ Rammurthy Committee (1990) Yashpal Committee Report (1993)Revised National
Education Policy (1992) Nci:—zoos N‘K(,—zooo NCFTE- 2009, RTE-2010.

e SSA, MLL, RMSA, CCE, Navodaya V1dyalava Kasturba Gandhi Balika Vidyalaya,
Model School. B

Unit-V:  Innovative Practices : :

e Concept, Need of innovatior!-\‘'ffl!"Viiie'z"i’;}f’S’fL téchHological and social change, Obstacles in
innovation, Role of Education it ‘Hrih-'g'ihg».i'rfn(wations,

e Education through interactive mode of leaching: Compuler, Internet, Taily and Video-
Conferencing, Edu-sct Smarl G RO '

¢ Yoga Education, Life Skill Educatmn Educatlon and Compctencc in life regarding

e o
Social inclusion. ‘

. e T gy ey n
Test and Assignments :- ’

Va1

1. Class Test o ﬁj RS0 0 marks
Yo 1

2 .Any onc of the following: - (- 17 “U 10 marks

s Debate or Organize a one day discussion on the topic related to the subject and
submit a report.

» Critical appraisal on the report or recommendations of any commission and
committee.

¢ Organize collage, Poster Makiﬁg activity in your respective institution.

e Collection of at least three handouts of related topics ot the subject.
REFERENCES :-

1. Agnihotri, R. (1994) Adhunik Bhartiya Shiksha Samasyaye Aur Samadhan, Jaipur:

Rajasthan Hindi Granth Academy

to

Agrawal, J.C: Land Marks in the Hlstory of Modern Indian Education, New Delhi 2.
Brubecher, John.S: A History of the Problems of Education
3. Altekar, A. S.(1992) Education in Ancwnt Indla, Varanasi: Manohar Prakashan

4, Dev, A..Dev, T.A. Das,S” (1996) H_ ne »Ights a Source Book New Dethi, NCERT,

Pp. 233,
i : '\ CU) 26
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17.

18.

19.

20.

21.

22.

23.

24.
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Dubey, 8.C. (1994) Indian Society; New Delhi, NBT, Pp.
hducatlon and National Development Report of the Kothari Commission on
Education, New Delhi, 1966, . '
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Gore. M. S. (1982) Educa‘uon and_Modgérnmatlon in India, Jaipur: Rawat Publications

1|1|

Ghosh, S.C. (1995) The chtory 6f Education in Modern India ('1757- 1986), New
:‘?H;ﬁxm EREE
Dethi : Orient Longman Ltd '

RUERE

J.F. Brown: Educational Soc1ology

. Kabir, H. (1982) Education in New Indla London George Allen an Unwin.
12.

Kashyap Subhash C,, Our constltutlon An Introduction to India’s constitution and
constitutional laws, Natlonal Book Trus‘t Ivnndla 2011.

Keay,F.E: Indian quwtwu m Ancwnt and 1atcr Times

M.N. Srinivas: Social Change m Modern Indla

Mookerji, R. K. (1947) Anment Indlan Education (Brahmanical and
Buddhist), London: Mac Milar aid Go. Lid.

Mookerji, R.S: Ancient Indian Educatlop

Naik, J. P., Nurullah, S. (1974) A Student s Hxstory of Educatlon in India, (1800-
1973), New Delhi : Orient Longman L.

Nayar, P, R. Dave, P.N. Arora, K. (1983) The Teacher and Education in Emerging
Indian Society, New Delhi: Orient Longman Ltd |

National Curriculum Framework. (2005).

National curriculum Framework fb; teacher education (2004).

Rama Jois, M. (1998) Human Rights and Indian Values, New Delhi: N.C.T.E.

Rusk, R. R. (Scotland, J. Revisefd) (1979) Doctrines of the Great Educatofs, Delhi,
Dublin, New York: The Mac Milaﬁ,?ress Ltd,,

Saiyidain. K.G. (1966) The Hunﬁa&xist Tradition in Indian Education Thought, New
Delhi: Aria Publishing House | o

Shukla, R.P. (2005). Value Eduoaflqn and Human Rights, New Delhi: Samp &
Sons, '
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B.SEB.EAPART-I -04
INSTRUCTIONAL SYgTEM AND EDUCATIONAL EVALUATION

Objectives: Pt Marks : 100
This course will enable the studént teacherito:

Explain the need, importance ‘andrcharacteristics of educational evaluation.

Describe the approaches to eddcationdl evdluation.

Discuss the role of educationalevaluation in Teaching - Learning Process.

Explain the nature of tools and techniques of educational evaluation.

Describe the need and importaneeiof psychological testing,

Explain the nature of learners' evaluation and need for continuous comprehensive

educational evaluation in schools.

Unit I: Instructional System

*

*

Educational Objectives and instructional objectives.

Relationship between educational objectives and instructional objectives
Classification of educational objectives (Cognitive, affective and psycho motor)
Functioning of educational objectives

Usefulness of the taxonomical classification.

‘Unit II: Need, importance and characteristics

Teaching Learning process and role of evaluation
Need and importance of Evaluation :: :

Definition of Evaluation 1 : '

Evaluation, Assessment and Measurerr"em

Charactenstws of 0ood evaluatlon ;



P the o i,t i

e o i hii‘f‘
PJnit IIT: Approaches to Evaluatlon I

o Formative evaluation and summétllv]é é\/;iﬁat <{)n" N
¢ Difference between summatlve ‘and formatlve evaluatlon
‘e External evaluation and internl evafu‘atloi‘r advantages and disadvantages,

e Norm referenced evaluation '~ P ‘ SN

e Criterion referenced evaluation.”

Unit IV: Role of Evaluation in Téa%hiliné-ﬂié‘arnixfg” Process.

e The relationship between instructionéliobjé_tctivcazs, entering behavior, learning experiences
and Performance assessment. ' -

e Diagnosis to over come deficiency m learning.

o Importance of results of evaluation to students, teachers, institutions with special
reference to help in determiniﬁﬁ'mé"’éf:feé‘tsi‘véiilés}'s of a course, programme and functioning
of a school. Cat -

Unit V: Nature of tools and tecﬁ';ﬁi&ues :("_)f evaluation
e Nature of test and Purposes of tes‘tmg‘\mﬂ% i‘éfererice to:
o Instructional purpose b) Guidance purpose c) Admlmstratlve purpose

vt e

¢ Administration of Test and Interpretm<J test result.

e Meaning of Norms, types of Norms, age, Grade, Percentile and standard score. 4. Norms

and interpretation of test scores.
 Concept of grade system. Absolute grading, comparative grading and its advantages and
disadvantages. )
Test and Assignments - 20 marks
"One class Test - 10 marks
Practical (any one) 10 marks
1. Develop a portfolio for assessment of 2 school students
2. Prepare an advanced tool for evaluatlon
3.
4.

Co. Inc.




Bertrand, Arthur and Cebula, Joseph P., (1980)’:& Tests, Measurement and Evaluation, A

Developmental Approach, Addision-Wesley, U.S.A. |

3. Bloom, Benjamin S. Etal, (1971): Handbook on formative and Summatice Evaluation in.
Student Learning, McGraw Hill, USA. |

4. Ebel,Robert, L. (1996) : Measuring Educational Achievement, Prentice-Hall of I ]
New Delhi27 | ke

5. Ferguson, G A (1974), "Statistical Analysis in Psychology and Educatlon",McGralell :

Book Co., New York, - :

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

7. Guilford, J.P.(1965), Fundamental Statistics in Psychology and Educatmn Me Graw Hill

Book Company, New York.

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

9, Noll, V .C (1957). Introductl_on. to Educational Measurement, Houghton Miffline

', Compény;ﬁ.B_oston. -

10, Nunnally, jﬁme, (1964), Educétiqnal Measurement & Evaluation, New York; McGraw
Hill Book Company. |
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Ma'( Marks l:>0 o L SRR £
. Duration (hrs )" Max.Marks -~ Min. Pass Marks .
o ,‘Paperl : 3 o 33 - ‘ - :

R * ‘Paper-1l -3 S X o 3§
“ © Paper-lIl- 3 ¥

Trontien) 5 _ 50, - 18

Note: Ten (10) questions are to be sez taking two (02). quesuons ‘from cach unit. C:mdxdalcs haw-
. 1o answer u;y 3 qucsuons sclccuno at Jeast onc quesuon from cach unil. S

CH- ]01 P'zperI Inorgamc Chemlstry .
(2 hrs orl penodsl Week) . s

Umt-I :

ratio rule, 1amcc defects, scmxconductors lamcc encrgy and Bom Habcr cyele th S
" and solnbxhty of i xomc sohds po]anzmg powcr and poIansabxhty °flons, Fa_,"._. _

'Me:auic bond: free elecon, vaiencc bond and D:md lhconcs.

Y

Weak Interactions: Hydrogcn bondmg. vander Waals forces.

: Unit-IT
Covalent Bond: Valence bond lheory and its hmuauons, direéctional and “hapes of simple
inorganic molecules and jons. Valence shell clectron p:n: repmsxon (VSEPR) theory to NHJ,
HJO SFJ. CIF). lClz, Hzo . )

~ Molecular Orbital Theory homonuclear and hctcr'onuc”:lcarl (CO and NO) diatomic molecules.
Multicenter bonding in electron deficient muiecules, bond strcngth and bond energy, percentage
ionic characur from djpole moment and c!cctmnegauvxty difiererice.

- . . Umt m : * : o
s-Block Element:: COmparanvc study, dizgcnad relationships, salicnt ﬁ,‘lurcs .0of; hydndes,

’ solvation and cor:;; = xation tendencies including their funcuon in bxmysu:r 5, an '1Qtr$ e

g alkyls and aryls o _ » R :

Pericdicity of p-Ulock elements. Penod:cuy in. propcmcs of p—brock elcm
reference 1o atoruic and ionic radii, ionization encrgy, elccu-on afﬁmly.
diagonal relationship, cateaation.

TV o SR
Some 1mportam C ompounds of p-block Eleménts: Hydridés of boron, dibaranc: qndl; ] gher
thmne% borazine, horohydnides, “Rilicrenes, carbides, fluoracarbons, silicates - (‘ﬁh'ucmml
: pnncuplc) zc:rasulphur (cr.ramtndc. basxc properues of halcgens, mtcrhaloocns and polyhahdcs

3l




_stmcmm and bonding in chon compounds

. 5mum¢d;-'-- isotops effocis, Kinstic a.'x krco\.hemxcal smdxcs)

_S!ereochemmtry of Organic Compounds: Concept of isomerism, Types of lsomcnsrn,

- analysw of ethane, n-butane, cyclohexane.

- raction, Kolbe rucction, Corey-House resiction ‘and decarboxylation of ¢

" Physical propertics and chemical reactions of alkancs. Mechanism of free radi

_ orieatation, reactivity and selectivity. Cycloulkaucs » nomenclaiure, meth
"~ chemical rcacuons Bacycrs strain lhcory and ns hmuauons Tneory of suum!c,,s nngs1

- ’dstry of Noble Gases. Chemical pr0pemcs of lhc noblc gasts, c}) . fon,

" .Ume‘ . ‘ '
\uclear (,hemxstrw Fundamcmal particles of nucleus (nucleons); (,oncep( of nuclides and its

- tepresentation;. Isotopes, Isobars” and lsotones (with  specific’ examples). Forces operating
*_between nucleons (n-n, p-p, & 0-p); Qualitative idea of stability of nucleus (an ratio).

Radwchenustry \Jumml and artificial’  radioactivity; Radioactive diyjptegration series; .
Radicactive Henlo~owont lawg Radiozctivity. decay rates; Half life and avedge life; Nuclear
binding energy, mass defect and calculation of. defect and bmdmg energy: Nuclcar reactions, -

_Spallation, Nuclear fzs sion-and fusmn

CH-102 Paper II :Organic Chemistry
(hrsor3 pe'r_iods I week) '

Umt-I

radicals, carbenes, arynes and mtrcnes (WI: ;e “Fe.
copsiderations.  hiciiods of delcrmination. 'of n:acuoa mechanism’; (prog"

Umt I

Difference between configuration. and: conformauon, Flyma wedge and Fischer projection

- . formulae. -

Optical Isomersm. Elements of symmeuy, molaular chirality, enantiomers, giereogeniccentre,
opm:al activity. Properties of. enantiomers, chiral and achiral molécules wilh twoe stereogenic

- centres. Diastereomers, threo and erythro isomers, meso cmnpounds Resolutian of enantiomers,

Luversion, retention and racemization (thh cxamples).
Relative and absolure configuration, sequence rules, D/L and R/ S systems of nomcnclaxurc

E Geometric Isomerism: Delenmination of confi iguration of geometric isomers - cis / trans and E /
Z systems of nomenclature. Geomeltric isomerism in oximes and .alicyclic compounds. :

Conformational lsumerism: Newman pro;ccuon :md Saw}"usc formulue, Conformauonaj

Ulzlu. ;

Alkans and Cycleutkunes: [TUPAC nomenclzture of bmnchcd;and unbri. mh_
clasmf'canon of carton atoms in alkanes. Mcxhwv of formation (Wit speciz! l‘kf}l e

f
b
S
}

"Alkene\s. C)clonlkenes. Dienes and Alkynes. Methods of formauon. mcchamsms of -

dehydration of alcohois dnd dehydrohalogenation of alkyl halides. Regioseleetivity in alcohol

dchydranon - the Sa)ucff rule Hoffmann ehmmauon. Pkys:cal propcmcs and relative staoililies

~erytmr o

e,



. anrfrec radical additions. MarkowpjkofF's ‘rule, hydroboration-oxidation; o

. Polymerization of alkenes. Substitution gt the allylic and vinylic positions of alkenes.
_Classification- and Nomenclature of igplated, con)ugaied and cumulated dienes. Structure of
- allenes and butadiene. Methods of fonpation, propcmes Chemxcal rcacuons - 1.2- and 1 4-ad-
~ ditions, Diels-Alder reaction and polymerization.

- ammomn reduction, oxxdauon and polymcnznbon

" Arenes and Arom:mc:ry Nomenclatyre of benzeae dcnvauves The aryl g:oup, aromatic -

, bcnzenc derivatives. Birch reduction.

A Mexhods of formation of aryl halides, nuclear and side cha.m rcacnons The addmon-chm;muon B

ac.}ms Chcmx al reactions of :uke.,,s mccbamsm lrvolvcd in hydrogc:' ic

reduction. Epoxidation, ozonolyvs, hydration, - h)’drOxylauon and oxidation w#

Structure and bonding in alkynes. Mclhods of formation. Chemical reactions - acxduy of alkynes;
rachanism of e'ec - ~hilic and nuclcopmlxc addition r'acnons hydroborauoa-oxldauon' metal- - - .

Unit-iv.

nucleus and side chain. Structure of benzene: molecular formula and Kekule sxmcturc. Smbxhty'
and carbon-carbon bond lengths ofbcnzcnc. resonance structure, MO diagram. | Zailds
Aromaticity: the Huckei rule, atomatic ions — thrcc to clght mcmycmd,

Aromatic electmphmc Sul».ULuLIon: (,cncm} pattzm of the’ mcchamsm 0
cocmplexes.. Mechanism of nitration, halogcnaqon sulphonaucn. men:umuo_." gt

reactions ang _cuioromethylation. Energy’ piofile, Clagrams, Acuva&mg iden
substituents.: Directive influcnce - one,uatxon and’ onho/pam mtxo. Side: cbfuﬁ

Umt—V -
Alkyl and Aryl Halides: Methods of fonypation of atkyl halides, chemical reacnons. Mechamsms
of nuclcophxhc substitution reactions of alky! hahdes Sn2 md Sn1 reactions wuh cncrgy prot’lc K
diagrams. _
Po!yhalogen compounds Ch! omform ca;bon xcmchlond-

and the elimination-addition mechanisms of nuclcnphmc aromatic subsnumon reactions. . v
Relatve rcactivmcs of alkyl, allyl, vlnyl and aryl haiides. . e

CH-103 Pap&r 00X: Phvsical Ch etmstri _
(2hrs. or 3 Per,uu.sfweek) .

-,

UN“ I

dxﬂ‘crcnuauon ard mxpmcxty rclauou;, mxx:gmnon of some’ uscful/rclc !
pctmutalxons and combmauons, factorials, pnobabxhty R i

-Liquxd State. Intermolecular fou:cs structure of. hquzds (a quamanvc dcscnpnon) ?lﬁ%dmﬂ

differences between solids, liquids and gases. quund crystals: Difference between liquid erystal,

" solid and hquid. Classification, structure of nematic and cholcsmc phnscs Thcmnography and
scvcn scgment cell. ‘
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(mSeous States: Posmlales of menc thwry of ga.scs, deviaion f;om ldcal bch;} 3.2
Waals equation of state. . . 3

..~ Critical Phenomenon: PV xsonherms of real gases, commuuy of states, the isotherms of v van der

Crystal stucture of NaCl and CsCl (Laue’y method and powdct mc(hod) ban
- Defects in mlxds - L | ‘

. ¥ I3
Czction, Hardy-Schulze Jow, goid number. - v R

“Waals equation, rclanonshnp between critigal constants and van der Waals constants, lhc law of

corresponding statés, reduced equation of ygte. |

~ Moiecular velocities: Ruout mean square, average. and most probablc vclocmcs ‘Qualitative
discussion of the Machll s distribulion of moiecular velocities, ‘collision number. mean frccz
' ‘-”'h and co!!": ~ Mometer. Lmu:ﬁcnnon  Of goses (bascd on Jou].. Thomscn effect.) ‘

Um'r m |

Solid State. Defimuon of space !amcc unip cell

. Laws of crystanogmphy- (i) Law of conggancy of mu:xfacml angles (ii) Law of muona]ny of

indices (i) Law of symmetry. Symmelry ejements in crystals. - '
Basic concept of X-ray diffraction by cystals. Derivation of Bragg's equation:

theo

bl
. 4
UNIT IV :
Collondal State: Dcﬁmuon of colloids, cla:\g,ﬁcanon of collozds &
Suhds iu iquids (sols) properucs- kinetic, opucal and clccmcal slabxhty of cg] 101'

Liquids in solids (gels); classification, prepagation and pmpcmct. mhxbmcn. general. quqﬁuom
of colloids. ’
quunds n liquids (cmulsions): types ot cmu],s.ons prcp:u;mun Eu)ulSlﬁcr

4

UNITV

Chemical Kinetics: Ch.smical kinetics and jis scope. rate of areaction, factors mﬂuencmg the

: ratc of a réaction, concentration, temperulyre, pressure, solveat, 1i ght, catalyst. Lonc>ntranou
i dcpcndcncc of rates. mathematical characterjstics of simple chemical reactions - zero or,dc: first

order, second order; pscudo order, half-life and mean-life. Determination of the’ brdé: of
reactions - differential metiod, mcthod of lnw‘gﬂiuon, mclhod of half-life period and (solanon
method. .
Radioactive decay as a first order phenomengp, S .
Expcnmcmnl methods of chemical kineticy: condv"lomcmc, po&cnnomcmc 0 it
polarimetry and spectro;.iic lometry. Theoriey of cheusical kxnctu.,s L’,ffcct of teu:
of reaction, Arthenius e,v: tion, concept of activation ciesgy. ,{
Simple collision thcory based on hard $phere . model uansmon state t}‘cc:\
hypothesis). Expression for mc rote. conslant bascs on cthbx mm coristant anc
aspects. s

Prachcal cH -104 L: hcr‘ztorv Course -I
(4 brs or 6 periods / week)

: U\ORGANIC CHEMISTRY
- Separation and identification of six radicals 3 »auons and 3 amom) in xhc given inorganic
.~ mixture including special combmauons :




- Ex.2° Laboratory Techniques

ORI e L j

RGANIC CHEMISTRY
mmtor\' TCChnlqueS' ‘ o v.;’ )
(2) Detenmination of melting point (naphthalmg. benzoic acid, urca, etc.): k&ﬂmb point
(methanol, ethanol, cyclohexane, elc.); mixed melting’ point (urea-cinnamic acid, etc.).
(b) Crystallization of phthalic ¢ acid and benzoic ,:id from hot water, acetanilide from boxhng
water, naphthalene from ctha.nol elcs; Subhnmuon of naphihalene, camphor, cic.
Qualitative Amlyszs _
© Element Detecton (N, S and halogens). Funcuonzﬂ gxoup dcu:rmmatlon (unsaturauon
. phcnohc ‘alcoholic, carboxyhc carbonyl cslcr, c;ubohydxalc. amine, amide, muo) tn simple
orpame sollds and hguads, o0 BN S -
PITYSICAL CHEMISTRY :
(One of the following cxptnmcm_s should be given xnmc cxammanon)
(i} Chemical Kinetics: | :
(2) To determine the specific rcacuou rate of the hydm!ysns of meihyl acctaxrﬁ e(hyl acc&atc
catalyzed by hydrogen ions at room iemperalye- - L
(b) To swdy the effect of acid strength on the hygrolysis of an ester. ry:
{c) To compue the stwngt}m of IICI and XING' by 3tudyxng the kxm:uc:».L )
cthyl acetate.
(d) To study kinetically the reaction mtc ofdecomposmon of iodide by Hz
[N ‘Vwro&ty, Surf'sce Tensnmn

: lcmpcrarurc (using the Ostwald nscomcm/stgfl.,gmomem) ;
(b) To determine the percentage composition of n ngcn binary mixture by surfacc ténsion
method (acetone & ethyl methyl ketone). i
{c) To determine the percentage composmon of 3 given mixmrc (non- interacting systems)
by viscosity methed:
(d) To determine the viscosity. of amyl nlcohol in waler m dlffcrcnl conccntrat:on and
calculate the exczss viscosity of these: soluuon; N

- R R e e bine e

(Instructioss to the Examincrs)
CHY 104: Chemis’try Practizn) (Pass course)

Max, Marks: 50 -

Inorganic Chemisiry -
Lx.l  Separatios and identiication 0f3 (‘Adpus and 3 an uns in lha mlxmrc p
Organic Chemistry T ot i

Dumﬁon ofExam 5 hx,s ’

-t T

A
[

Ex.3 Qualitauve Analysis ¥
Detection of element and dctecnon of funcuona[ group

Physical Chemistry

Ex. 4 Perform one of the z,xpcnmcms mcmmncd in t} e syllabus.

Ex. 3 Viva.voce .

Ex. 6 Record .

Total ' _ ‘ i

PO——
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BOTANY
B. Sc. Part I (Pass Course Syllabus)

-

Scheme

Min. Pass Marks: 36 Max Marks: 100
Paper| 3 hrs. Duration - Max. Marks 33
Paperl 3 hrs. Duration Max. Marks 33
Paper 11l 3 hrs. Duration Max. Marks34
Practical Min.Marks: 18 4 hrs, duration Max. Marks 50

Duration of examination of each theory paper-

Duration of examination of practical’s- 3 hours

4 hours
Note:

1. There will be § questions in each paper. Allquestions are compulsory. Candidate has to
answer all questions in the main answer book only.

2. Q.No. 1 will have 18 very short answer typeQuestions(not more than 20 words) of half marks
each covering entire syllabus.

3. Each paper is divided into four units. There will be one questionfrom each unit. These
Q.No. 2 to 5 will have internal choice.

Univ§ sity of Rajasihaa
AIPUR

i
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Paper-1
Cell Biology, Genetics and Plant Breeding
(2 hrs /week)
Unit-1

Cell organelles and Nuclear material: Ultrastructures and functions of different cell organelles
(cell wall, plasmamembrane, nucleus, mitochondria, chloroplast, ribosome, peroxisomes,
Lysosome, Golgi bodies and Endoplasmic Reticulum). Chromatin structure & Chromosome
organization: eukaryotic and prokaryotic. Chromosome morphology; specialized types of
chromosomes (Sex chromosomes, lampbrush Chromosome, Polytene chromosome);

transposons.
Unit-2

Cell divisions: Cell cycle, mitosis: stages, structure and functions of spindle apparatus; anaphasic
chromosome movement, Meiosis: its different stages- Meiosis I, Meiosis II, synaptonemal complex,
chiasmata formation and crossing over.

Basis of genetic material: Griffith’s transformation experiment and The Hershey and Chase
blender experiment to demonstrate DNA as the genetic material. Concept of Gene: Neurospora
genetics: one gene one enzyme hypothesis;

An idea about Prokaryotic and eukaryotic structure of gene — operon concept, exons and introns.

Extra nuclear genome: mitochondrial and Chloroplastgenome, plasmids;
Chromosomal aberrations: Deletion, duplication, translocation, inversion, Aneuploidy and

polyploidy.
Unit-3

Genetic inheritance: Mendel's laws of inheritance and their exceptions; allelic (incomplete and
co-dominance, lethality) and non-allelic interactions (complementary genes, epistasis and
duplicate genes). Quantitative inheritance : grain color in wheat, corolla length in Nicotiana
tabacum.

Cytoplasmic inheritance-maternal influence, shell coiling in snails, Kappa particles in
Paramaecium, Multiple allelism : ABO blood groups in men

Unit-4

Plant Breeding : Introduction and objectives of plant breeding; general methods of plant
breeding- in self-pollinated, cross-pollinated and vegetatively propagated crop plants
Introduction and acclimatization, selections, hybridizations, hybrid vigour and inbreeding
depression. Role of mutation and polyploidy in plant breeding. Famous Indian and international
plant breeders and their contribution. National and International agricultural research institutes.




«Plant breeding work done on wheat and rice in India, Green revolution

Suggested Laboratory Exercises:

*

.

Study of cell structure from Onion, Hydrilla and Spirogyra.

Study of cyclosis in Tradescantia spp.

Study of plastid for pigment distribution in Lycopersicom, Cassia and Capsicum.
Study of electron microphotographs of eukaryotic cells for various cell organelles.

Study of electron microphotographs of virus, bacteria and eukaryotic cells for
comparative study of cellular organization.

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

To solve genetic problems based upon Mendel's laws of inheritance: Monohybrid,
Dihybrid, Back cross and test cross.

Permanent slides/photographs of different stages of mitosis and meiosis, sex
chromosomes, polytene chromosome and salivary gland chromosomes,

Emasculation, bagging & tagging techniques

Cross pollination techniques

Suggested Readings:

Choudhary, H.K. (1989). Elementary Principles of Plant Breeding. Oxford and IBM
Publishing Co., New Delhi.

Gupta, P.K. (2009). Cytology, Genetics, Evolution. and Plant Breeding, Rastogi
Publications, Meerut.

Miglani, GS. (2000). Advanced Genetics, Narosa Publishing House, New Delhi.
Russel, PI. (1998). Genetics. The Benejamins/Cummings Publishikng Co., Inc. U.S.A.

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

Singh, R.B. (1999). Text Book of Plant Breeding, Kalyani Publishers, Ludhiana .

Dnyansagar, VR. (1986). Cytology and Genetics, Tata McGraw-Hill Pub. Co. Ltd. New
Delhi.

Roy, SC. and De, KK. (1999). Cell Biology, New Central Book Agency (P) Ltd.
Calcutta.

Verma, PS. and Agarwal, VK. (2012). Cell Biology, Genetics, Molecular Biology,
Evolution and Ecology. S. Chand and Co. Ltd. New Delhi.




Paper 11
Microbiology, Mycology and Plant Pathology
(2 hrs /week)
Unit-1
Microbiology: Meaning and Scope, history and development in the field of microbiology.
Concept of quorum sensing and biofilm

Eubacteria: general account, occurrence, morphology (structure, shapes), flagella, capsule,
nutritional types, endospore, reproduction (binary fission, transformation, conjugation,
transduction), economic and biological importance.

Mycoplasma: occurrence, morphology, reproduction and importance.
Unit-2
Virus: General characteristics and importance. Structure of TMV and Pox virus, Structure and

multiplication of Bacteriophage.’

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, little
leaf, galls etc.).

Unit-3
Brief account, structure, importance and life history and/or disease cycle and control 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 and control of the
following:
Puccinia and Black rust of wheat ; 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.
2. Study of Mycoplasma, TMV, Poxvirus, bacteriophage (photographs/ 3-D models)

3. Study of symptoms of plant discases—Downy mildew of Bajra, Green ear of bajra,

Powdery mildew, mosaic of bhindi.

39




5.
6.
7.

Study of specimen, permanent slides and by making suitable temporary slides: Albugo-
white rust; Sclerospora- downy mildew, green ear; Aspergillus; Claviceps- ergot;
Ustilago- loose smut of wheat, covered smut of barley, Puccinia- Black rust of wheat;
Agaricus; Peziza and Alternaria- early blight of potato.

Media preparation: potato dextrose agar, Nutrient agar
Culture techniques of fungi and bacteria.
Visit Local Garden /fieldstudy of plants in farmers field/agricultural stations

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,

Sarabhai, 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.: Introduction 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. ltd.,
London 2001.

Purohit, S.S.: Microbiology, Agro. Bot. Publication, Jodhpur 2002.
Sharma, P. D.: Microbiology and Pathology, Rastogi Publication. Meerut, 2003.
Singh, V. and Srivastava V. : Introduetion of Bacteria, Vikas Publication, 1998.

Cappuceino, J. and Sherman, N.: Microbiology: A Laboratory Manual (10"Ed.), Benjamin
Cummings, 2013.

Aneja, K.R.: Experiments in Microbiology, Plant Pathology and Biotechnology New Age
International (P) Ltd., Publishers, New Delhi 2003.

Mehrotra, R.S. and Aggarwal, Ashok: Plant pathology, Tata McGraw-Hill Education, 2003.
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Paper III
Algae, Lichens and Bryophyta
(2 hrs/week)

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: Hepaticopsida - Riccia,Marchantia

Unit-4
Type Studies: Anthocerotopsida- Anthoceros; Bryopsida- Funaria

Lichens- General characters, habitat, Structure, reproduction and economic and Ecological importance of
lichens.

Suggested Laboratory Exercises

1. Study of classwork material by making suitable temporary slides and study of permanent slides of:
Oscillatoria, Nostoc, Volvox, Chara, Vaucheria, Ectocarpus, Polysiphonia.

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

3. Study of lichens.

RS N IREER AN FE DY
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Suggested Readings
Bold, H.C. Alexopoulous, C.J. and Delevoryas, T.: Morphology of Plant and Fungi (4th Ed.) Harper &

Foul Co., New Work, 1980.

Ghemawat, M.S., Kapoor, JN. and Narayan, H.S.: A text book of Algae, Ramesh Book Depot, Jaipur,
1976.

Gilbart, M.Smith: Crypogamic Botany, Vol. I & II (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.: Bryophytes, Atmaram & Sons. Delhi, Lucknow, 1985.

Sarabhai. R.C. and Saxena, R.C.: A text book of Botany. Vol I & II, Ratan Prakashan
Mandir, Meerut, 1980.

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

Vashista, B.R.: Botany for Degree Students (Algae, Bryophytes) S. Chand & Co., New Delhi, 2002.
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BOTANY PRACTICAL EXAMINATION B.Sc PART-I

SKELETON PAPER
M.M. 50 TIME: 4 Hours
S.No. Practical Regular | ExNC

1(a) | Prepare the acetocarmine stained slide of the material“A”provided to 5 S
you. Draw a well labelled diagram of anyone stage of nuclear division.
Identify it giving reasons.

I(b) | Comment and solve the problem on Geneticsallotted to you along 5 5
with reasons.

2 Make suitably stained glycerine-preparation of any one alga from 5 5

the given mixture “B”. Draw itslabelled diagrams; assign it to its
systematic position giving reasons.

3 Make suitable preparation of the 5 5
reproductivestructureofmaterial “C”(Fungt).
Drawlabelleddiagrams, Identifygivingreasons.

4 Make  suitable stained preparation of material “D” 5 5
(Bryophyta(vegetative/ reproductive). Draw labelled
diagrams.Identifygivingreasons,

5 One Microbiology experiment for comments. Or Gram’s 5 5
staining,

6 Comment upon spots (1-5) 10 15

7 Viva-Voce 5 5

8 Practical record 5 -

TOTAL 50 50
gﬂ [ 7&1/
) [
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b Syllabus: B.Sc.-B.Ed. Part-I

University of Rajasthan

Syllabus: B.Sc.-B.Ed. Part-I1 Zoology
(2022-2023)

Scheme:

Max. Marks: 100 Min. Pass Marks: 36
Paper1 : 3 Hrs duration 33 Marks

Paper 11 : 3 Hrs duration 33 Marks

Paper 111 : 3 Hrs duration 34 Marks
Practicals : 4 Hrs. duration 50 Marks

NOTE:

1. There will be two parts of every theory question paper with a total duration of 3 hours. First part of
question paper will comprise of question No. 1 containing 9 (Paper I & II) or 10 (Paper III) very
short answer (Maximum 25 words) type questions, each of 1 mark. This part is compulsory to
attempt. Questions should be evenly distributed covering the 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 questions selecting at least one question from each
unit/section. Each question will carry 6 marks.

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

PAPER -I:
DIVERSITY OF ANIMALS

Section - A

Biosystematics and Taxonomy

1. General principles of taxonomy, concept of five kingdom scheme, international code of
nomenclature, cladistics, molecular taxonomy.

2. Concept of Protozoa andMetazoa, and levels of organization.

3.  Taxonomy and basis of classification of non-chordata and chordata: symmetry, coelom,

segmentation and embryogeny.
4.  Detailed classification of Non-chordata and Chordata (up to suborders with examples).
1] r
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Section - B

Habitat,Habit,Morphology, Structure, *Locomotion, Organs and Systems
(Digestive,Excretory,Respiratory, *Osmoregulation,Nervous & Reproductive),Life
Cycle,*Affinities and *Adaptations.

Note : * indicates wherever required

I. Protozoa :Amoeba,Entamoeba,Paramaecium,Euglena,Plasmodium, Trypanosoma and

Leishmania.
2. Porifera :Sycon and Leucosolenia.
3. Coelentrata: Obelia and Aurelia.

Section —C

Habitat,Habit,Morphology,Structure ,¥Locomotion, Organs and Systems
(Digestive,Excretory,Respiratory,Nervous &  Reproductive),Life =~ Cycle,*Affinities  and
* Adaptations.

Note : * indicates wherever required

Ctenophora : Beroe

Platyhelminthes ;Fasciola hepatica and Taeniasolium.
Aschelminthes :Ascaris, Dracunculus and Wuchereria.
Annelida :Neries and Leech.

Rl ol A

PAPER - 1I:
CELL BIOLOGY AND GENETICS

Section — A

Cell Biology

1. 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.

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

4, Cytoplasmic organelles:

(i)  Structure and biogenesis of mitochondria; electron transport chain and generation of ATP
molecules.

(i)  Structure and functions of endoplasmic reticulum, ribosome (prokaryotic and eukaryotic)
and Golgi complex.

O fiﬁgﬂ/




(iii)  Structure and functions of lysosome, microbodies and centrioles.
(iv) Structure and functions of cilia, flagella, microvilli and cytoskeletal elements.

Section — B

Nuclear Organization:

(i)  Structure and function of nuclear envelope, nuclear matrix and nucleolus.

(ii) Chromosomes: Morphology, chromonema, chromomeres, telomeres, primary and secondary
constrictions, chromatids, prokaryotic chromosome.

(iii)  Giant chromosome types: Polytene and Lampbrush.

(iv) Chromosomal organization: Euchromatin, heterochromatin and folded fiber model and
nucleosome concept.

2. Nucleic Acids:

(i) DNA structure, polymorphism (A, B and Z types) and replication (semi conservative
mechanism) experiments of Messelson and Stahl: elementary idea about polymerases,
topoisomerases, single strand binding proteins, replicating forks (both unidirectional and
bidirectional), leading and lagging strands, RNA primers and Okazaki fragments, elementary
idea about DNA repair.

(ii)  RNA structure and types (nRNA, rRNA and tRNA) and transcription.

3. Genetic code and translation: Triplet code, characteristics of triplet code, protein synthesis
(translation).

4. Cell in reproduction:

(1)  Interphase nucleus and cell cycle: S, G-1, G-2 and M phase.

(i) Mitosis: Different stages, structure and function of spindle apparatus; anaphasic movement.

(iii) Meiosis: Different stages, synapses and synaptonemal complex, formation of chiasmata and
significance of crossing over.

Section - C

Genetics

1. Mendelism: Brief history of genetics and Mendel’s work; Mendelian laws, their significance and
current status, chromosomal theory of inheritance.

2. Chromosomal mutations: Classification, translocation, inversion, deletion and duplication;
Variations in chromosome numbers; haploidydiploidy, polyploidy, aneuploidy, euploidy and
polysomy.

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

4. Genetic interaction: Supplementary genes, complementary genes, duplicate genes, epistasis,
inhibitory and polymorphic genes.

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

6.  Cytoplasmic inheritance.

7. Sex determination in Drosophila and man, pedigree analysis.

8. Genetic disorders: Down’s, Turner’s and Klinefelter’s syndromes, color blindness, Hemophilia,
Phenylketonuria.

9. Concept of gene: Recon, muton and cistron.




PAPER - I1I:
GAMETE AND DEVELOPMENTAL BIOLOGY

Section — A

Developmental Biology: Scope and Early Events

—_—

Historical review, types and scope of embryology.
2. Gametogenesis:

(i)  Formation of ova and sperm.

(ii)  Vitellogenesis.

3. Fertilization: Activation of ovum, essence of activation: Changes in the organization of the egg
cytoplasm.
4. Parthenogenesis.
Section — B
Developmental Biology: Pattern and Processes
1. Cleavage: Definition, planes and patterns of cleavage among non chordates and chordates,

significance of cleavage, blastulation and morulation.

Fate maps, morphogenetic cell movements, significance of gastrulation.

Embryonic induction, primary organizer, differentiation and competence.

Development of chick up to 96 hours stage.

Embryonic adaptations:

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

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

(iii) Paedogenesis and neoteny.

SRS

Section — C
Dimensions in Developmental Biology
1. Regeneration.
2. Various types of stem cells and their applications.
3. Cloning of animals:

(i)  Nuclear transfer technique.

(ii) Embryo transfer technique.
4, Teratogenesis (Genetic and Induced).
Biology of aging.
6. Cell death.
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University of Rajasthan
Syllabus: B.Sc.-B.Ed. Part-I (2022-2023)
Practical — Zoology
Min. Marks: 18 4 Hrs. / Week Max. Marks: 50

L. Microscopic Techniques:
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; 1. Organization and working of Optical Microscope: Dissecting and compound
microscopes.

2. General methods of microscopic slide preparations: Narcotization; fixing and
preservation; washing; staining; destaining; dehydration; clearing and mounting.

3. General idea of composition, preparation and use of:
(i) Fixatives: Formalin, Bouin’s fluid.
(ii) Stains: Aceto-carmine, Aceto-orcein, Haematoxylin, Eosin.

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

4. Collection and Culture Methods:

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

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

IL. Study of Microscopic Slides and Museum Specimens:

Protozoa: Amoeba, Euglena, Trypanosoma, Giardia, Entamoeba, Elphidium
(Polystomella), Foraminiferous shells, Monocystis, Plasmodium, Paramecium,leishmania,
Paramecium showing binary fission and conjugation, Opalina, Nyctotherus, Balantidium,
Vorticella.

Porifera:Leucosolenia, Euplectella, Spongilla, T. S. Sycon, Spicules, Spongin fibers,
Gemmules.

Coelenterata: Millepora, Physalia, Velella, Aurelia, Alcyonium, Gorgonia, Pennatula,
Sea anemone, Stone corals, Obelia colony and medusa.

Ctennophora: Any Ctenophore

Platyhelminthes:Taenia, Planaria,Fasciola (WM), T. S. body of Fasciola,Miracidium,
Sporocyst, Redia and Cercarial.arvae of Fasciola, Scolex, T. S.
mature proglottid of Taenia, gravid proglottid, Cysticercus larva.

Aschelminthes: Ascaris, Wuchereria, Dracunculus

Annelida : Neries, Heteroneries, Arenicola, Aphrodite, Chaetopterus,
Tubifix,Glossiphonia, Pontobdella, Polygordius.

III.  Anatomy:

Earthworm: External features, general viscera, alimentary canal, reproductive system

and nervous system. .
RyfrEs
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Leech: External features, alimentary canal, reproductive and nervous system.

IV.  Study of the Following Through Permanent Slide Preparation: Paramecium,
Euglena, Foraminiferous shells,Sponge spicules, Spongin fibres, Gemmule, Hydra,
Obeliacolony andMedusa, ParapodiumofNereis andHeteronereis.

V. Exercises in Cell Biology:

1. Squash preparation for the study of mitosis in onion root tip, permanent slides of
mitosis (all stages).

2. Squash preparation for the study of meiosis in grasshopper or cockroach testes,
permanent slice of meiosis (all stages).

3. Study of giant chromosomes in salivary glands of Chironomous or Drosophila larva.
4. Study of cell permeability using mammalian R.B.C.
VI.  Exercises in Genetics:
A. Study of Drosophila:
1. Life cycle and an idea about its culture
2. Identification of male and female
3. Identification of wild and mutants (yellow body, ebony, vestigial wing and white eye)
4. Study of permanent prepared slides: Sex comb and salivary gland chromosomes.
B. Numerical problems based on monohybrid and dihybrid cross.
C. Identification of blood groups (A, B, AB, O & Rh factor)
VII. Developmental Biology:

1. Study of development of frog/toad with the help of Charts/Slides/Models:
(i) 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

(i) 18 hrs, 21 hrs, 24 hrs, 33 hrs, 48 hrs, 72 hrs and 96 hrs of incubation.

(i1) Primitive streak stage in living embryo, if possible, after removal of the
blastoderm from the egg.

(iii)  Study of the embryo at various stages of incubation iz vivo by making a
window in the egg-shell may also be demonstrated.

4 P




(iv)  Study of various foetal membranes in a 10-12 day old chick embryo.
University of Rajasthan

B.Sc.-B.Ed. Part -1

Scheme of Practical Examination and Distribution of Marks

Time: 4 Hrs. Min Pass Marks: 18 Max. Marks: 50

Regular  Ex./N.C. Students

1.  Anatomy (any system) 6 5

2.  Permanent Preparation 4 7

3. Cell Biology and Genetics 4+4 6+6

4.  Developmental Biology 6 5

5. Identification and comments on Spots (1 to 8) 16 16

6. Viva Voce S 5

7.  Class Record 5 -

50 50

Notes:

1. Anatomy: Study of systems of the prescribed types with the help of dissection.

2. With reference to microscopic slides, in case of non-availability, the exercise should be
substituted with diagrams / photographs.

3. Candidates must keep a record of all work done in the practical class and submit the same for
inspection at the time of the practical examination.

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

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

6. It should be ensured that animals used in the practical exercises are not covered under

the wild life act 1972 and amendments made subsequently.
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R ST . B.Se. Part §{Pass Course) .

-

3.,

. 1. PRYSICS - .
Scheme ¢ ' Mux, Marka: 100
Ml Pass Moirks: 36 '

Paperd - Xhrsodurathn E M Marh#: KRE Mm.'}’m murks 12
Paper 11 0 3 bhrs duratlon - Max. Marks: 33 - Min. Pass murks 12.
Paperill 0 Sirnduratin 7 MaxMarks: 34 Min. Passmarks 12

CPractical - Sbrs. duration " :Max.'-MnrkxiSO Min, Pass marks 18

PapcM Mmhanlu & Osclllatlou

Work Load: 2 hrn. Lecture fwveek ER o .} '

[

Exsmloation Dumﬂon. 3Hrn. i

Scheme of Examination: First quutlon_\vm bc u!nlne murlu comnrilln '
short anawer type with answer not cxceed!ug !ulf apage, Rcma!nlng four qau

will have two parts namely (A) snd (B) each carrylng 3 marks. Pan (A) of secon
question shall be compulsory and Part (B) pft_hese questions will have internal cholce.

Unig~1: '
Phynical Law and frame-of Rehrence :
(a) Inenial and non-inertial frames, Transfonnnuon of displacement, vdomy
acceleration between different frames of reference involving ranslation.
. Galilean transformation and invariance of Ncwton s laws.

“{by Corlolis Force: Transformation of displacement, velocity and acceleration between
rotating frame, Pscudo forces, Conolls force; Motion relative to certh, F ocull s

~ pendulum. ,
{¢) Cobnservative Fortts lntmducuon about consery ztive and non—conSc
Rectilinear motior. under conservnuvc forces, 1. xus?xon of potcnuixi,'

_ and motion of a pumcle ’ : '

Unls - 11 .
Centre of Mass

~Motion ufa syalern mth wu)mg ﬂld‘n. AnEulur MomMentum \onnpt .onscn
charge pamda scatiering b\' a nucieus. | :
R:gnd body .

.
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=

SR qu-mun Wi T of & ektng hudy lnmul awl’fu.unl Case of' 3 nui b Jo o
hanctic energy af mwmn and ukea ul‘ pnnupal e l‘ \n.'\\imt.ul wmotion of
ll)l‘ .

1, ‘1- 3'1 : ' :
Nutlon uudcrl cuamlhrcn s ’ ‘ :
*htnaductian siout Centrul Forces, Motior lmdcr centrol l'utcut. (nm\ otion] interaction,
tneriis und provitationud miss, Genersd solution uader. grevitutionul interaction, Xeplers
§uws, Discslon of lmjulnrimt. Canez of eliiptica) and cnrcu!u’ utbus. Rutherford -
auliering. . .
- Damped Harmonle Osciliations
Introduction about axcllistiana in a po{mlhl de Dmpcd forco and molion under.
damping. Damped Simple "Hirmonio . Osclliator, Powcr dissipation, . .ﬂnwmomc
osciilator and simple pcnd\.!um wsan cxmxplc. T ¢ GRE

< Unb =1V i
© Driven Hav monk Oacitlatlons . L AT
Driven harsaonle oswillator with mqucm, :a;cr-= ’—"‘.zes¢ _
factor, Rescuance, Sestes and parallel LCR mrcuh, Elec '
Galvanométar.
Coupbd Osclilations "
Fiquaiion of motion of two coupled Smph Hmnomc Oscllwon. Nosmd mo&s? méuon
i mixed moads, Trusen bc!wbr, Dxpamlu of & number of escmstors wuh neighbor
. ateractions

Taxt bovla:

v Mccmmcﬂsn-n harl;smnci

. !mroducnon 10 Classizal methanlcs. TMH

o The Physics of ¥/uves & Cutillations. Bm}

+ H (mldw:m Classicul srechanies. : '

' LN Hand, J.. Vinch. Aniiviical mechamcs(Cambm o 1‘-‘98).
s L ! andeu, E. cifshite Mirenlea..

Paper ~ 11 (Elécix;oms gpe_ﬁi;n)

Work Lo.d: . 2 T Lecwra fweek
Examination Duration: 3 Hrs.

Scheme of Examinatica; First question wil! be of pine matka compnsing of six parts of
short answer type with aa~wer not exccedmg baif 2 page. Remaining four questions will

. be s2t wit: cue o 2ach of the unit and will be of six wzarks each. Second to fifth
.question will have two paris namely (A) and (B) each carrying 3 marks. Part (A) of
.second (0 £ifth questivn shall be compulsory and Part (B) of these qnesﬂons will have

-mtcrnalcho:ce.
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Mmum& Vechr Pnlds : : .
R Concept of Field, Scalar and:Vector ledx. Gradxent of scalar ﬁeld Physical - - .
J) ... sigiificance and formalism of -Sradient , Bivergence-and Cusl of a vector ficld

" v Castesian co-ordinates system, * Problems bascd on Gradient, Divergence and curl
’.opaalors. Cc..cept of Solid angle, Gauss dwcrgpnccand Stoke’s theorem. Gauss law

from inverse square law. Differentic} form of Gauss law,
Llectnc Fitld and Potential Energy .
.lnvananoc of Charge, Potential cnezgy -of system of O Discrete N-charges (ii) -
Continuous charge distribution, Energy mqmrcd to built a uniformly charged sphere,
classical radius of clc:ctron, Electnc field due to a short clectnc dipole, Interaction of
. eleetric dipole with cxtcrnal uniform and. non uniform electnc field, potcnnal dueioa
K umformiy charged sphericl shell,
" Tuhasn’s and Lay lace cquations i Cazieslan. co-ordimws ..nd their apphcauons to.
solve the problems of clectrostatics.

" Electric field measured in movmg ﬁ‘mnes, Elecmc' f:cle‘of a point charge movmg

" . withconstant velocity. :
Unu IE: Electric field in matter :

Multipole- expansion, deﬁnanon of mordents . of charge distribution, Dielectrics,’
Induced dipole moments, polar non polar. molecules, Free and bound charges,

_ Polanzauon, Atomic  polarizabilty, -slectic displacement veclor,  electric
susceptibility, dielectric constant, relation between them, '

" Electric potential and electric field duetd aupiormly polarized sohere (i) out side the
sphere (ii) at the surface of the sphese (ffi)inside the sphere, Electric field duc to a
dielectric sphere placed in a umfomclectnc ficld (a) out side the sphere (b) inside the-
fphae Electric fizld-due 10 a cha;ge placed in dlclectnc medium and Gauss kiw,
Clausius-Mossotti relauon in dxelacmcs

1.

Umt CL Magnetostatxcs and Magncbcﬁeld’;ﬁmqﬁer

Lorentz force, - propertics of magnetic’ ﬁcl& Ampere g law, field due to a current
carrying'solid .onduutmg cylmdca {») out side (b) at thc :surface and (i) inside the

- cylinder. Amperc s law in dlﬁexmua! form,. Introduction of Magnetic Vecwor
mome—w. . potential, Poisson’s eQUaUOn for vector potential, Deduction of Bio-Savart jaw using
Magnctlc Vector potentials, Dnﬂ'cfmnal for.m of Ampere’s law. _
Atemic magnet, Gyro:ﬁagnctié‘mﬁd, Bohr-magueton, Larmor frequency, incuced N
_ mangnentic moment &-.¢ dia-_magpeﬁ.e;m, spin -mzgrilic. moment, para-and furo.
- magnetism, Intensity cf Magnetization, Magnetic permecbility and Susceptibi'litv free
. - and bound current gencities, Magmxe ncid duc tosa umformly magnetized materia)
?- m)dNon-umfomly magneuz;d. mategial, R
UnitIV: Maxwell’s £ Equ ations and'Electromagnehc waves,
. Displacement current, Maxwell’quuahons, Elcctromagncnc waves, Electromegnetic
" waves in an Isotropic medium, Pwpcmcs of ¢lectromagnetic waves, Energy density
of Electromagnetxc waves, Poiniing vector, Radiation pressure of free space,
Ejectromagnetic waves in Dispersive medium, Spectrum of Eiectromagnetic waves.

™ References: ' ’
. ). Electricity & Magnetism ; A.S Mahajan&A.bbasA Rangwala, Tata McGraw-Hil l v—”

2. Introduction to Eletftrodynamxcs Da.wnd] Gnﬁ'xth, Prcntxce Hall A ) . '{aé\.:.g %: ;f - /
"3 Berkley Physics Course , VoLl . 3 , Pl é’%‘éfvf’_“ !
4. Fundamental University Physm Vol II erlds and Wavcs M. Alonso and E.J. .

Finn: Addison Wesicv Publishing: Compalny, N — AN
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Paper b
R | OPTICS
Work Losd: 2hrs. Lecture /weck =~ -

anmimtlon.Durﬁﬂonf 3Hn.

Scheme of Enmlmdon. First q\mtion will be of nlnc :mrltl t:umpmlng4 s
- short apswer type with answer not extetdhzhxlfl page. P.cmn!,njng fourqué

" set with one from each of the unit 2nd wﬂl Pe"of)l: miarks »ch. Secon
wLi bave two parts namely (A) and (B) ach csrryhg 3 mariis, vant (A)&

.qmﬂon shaii be compuuory ang Part us) ofmou qumon, wul have m-,.. il

Un! -1 lnterferenct.
’ Conccpl of Spatial and Temporal Cobcrcncc cohcrcncc length, cohercnce lime, Dcﬁmuon and
propagation of & wave front Huygen's pnncxple of sécondery wevelets, Young's Doutle sl
Acxpcnmcnt Types of interterence. interference by division of wavelronis: Fresnel's Biprism,
- Measurement of wavelength A and llmkncss of a thin’ transparént sheet, Interference by division
~ of amplitudé: Interference in thin hims of constant thickness in transmitted and rcncuud WHveS,
Intceference produced by a wedpe shapcd film, Newton's rings, Determination of wavelensth X
-and refractive index p by Newton's Rings: fringes of cqual iniclination (Ha;d-*gcr fringes)-and
~equal thickness (Fizeau fnngcs) Michelson's lntcrfaomctcr. shepe of fringes, Measurement of
wavelength, d:ffercncc between two spcctral lines nnd thxcknc&s of & thin transparent shect, ‘

© Uslt-2 i H.actlon.» ' ' ' 3
Fresnel's diffraction, Half period zones, and’s dxffxactmn e c.rcular aperture, s
and a ucx.sneul.u' slit, Zone plau. \fL.luplc fom of zonc pl&lc umpanson bc{,. o

: gmmg and its use in de(em‘lmng ; .wclcngl‘n, Dlspcmon b\ a bmtmg. Rny]elgh §mu T.
renelution, Resolving powerofs | ‘.-_ropc and a Grating.

“lait-3 Polanlatmn. 4
Polarizaion. i) Plane polarizcd hght iy Cmular!v pol: wised light aid tiny 1 ilipgeathy™
Polarized light. Production of Plang polarized light: (1) by retlection (i) by refractin i) by




S abeory of dnuhk retrction, "nxhl\llt\l\ of ¢ mu!mlv and B lhphuxlls I’nlnn/cd llgj\h -1""’ or
~wave and hitf wave plites. Analysis of polarized light, hpm.\l whvity, | awsRE p{xul :
Activity: Fresnel's explanation ol optical uctivity, lxpc.nmuu.;l verification of Fresmel™s -

Abeory \pa.uhu rottion,  Polarimeter, - Types nf Pularimeter: (1) baurcin’s Balf shade
pnlunmuu and (i) lhqmn/ polx\mm.lu ’

(Inlt 'H Qaamum ()ptlcs&l’holonica '

dcnsuy of radiation as a result of mmulau:d emission and abwmhon. population
~ inversion, Mcthods of optical pumpmg. enc:gy level schemey, He-Ne, Ruby, co; lasers,
- (i) Holographby: Basic concepts of Holography, principle of holo;mphy. ﬂmuy.
construction and reconstruction of image, epplication of holggraphy. . IERRE
_ (iii) Fiber Optics: lmmduction -of Optical Fibes, Nwaslx?!_
_ systent, optical fiber cable. Total mtgmaj Rcﬂcclion, Ex
\hmui,hanopueal fber. . . e i
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. Opncs by Brij Lal & Subramanlum. S. Chand
Optics by D. P. Khandelwal. B
Principles of optics by B. K. Mathur
Inwroduction 1o Modern. Optics by A. K. Ghatak. ,
Aniptroduction to Modern Optics by G, R. Fowcls
Essentials of Lasers by Allen. o
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R Work Load' Four hours laboratery work per week

Exammahon Durahon“ Four hours |
e memum Expenments Total suteen takmg exght from each section.

‘The. colleges are free 1o set new: experiments of eqmvalem standard This should be
intimated und approved by the Convener, Board of Studxes before the start of academic session.
. Misbiniing on e \.ollegc to have experimental set up of at least sixteen expenments listed

| below (8 from each section). In case number of experiment performed by the student is less than
sixteen, his marks shall be scaled down in final examination on pro rate basis. Laboratory
examination paper will be set by the external examiner by making pairs of expenments taking
one from eech section out of sixteen or more cxpenmcnl.. available at th ¥ :
combmmmm shall. bc given for dxﬂ'crem batch :

) ecnon A
o T ..»; 1 :- :
1. To study the variation of pcwe.— ‘J"aDSIéI by two. amerent loads by
vcnfy maximum power transfer thc:orem.
2 To srud) the vanation of charge and curent in aRC circuit wn.h a

different time constant (usmg aDC source). ‘
- To study the behavior of a RC circuit with varying resistance and capacitance using AC

mains as 4 power source and also to determine the' xmpedzmcc and phase relations.
To swdy the rise and decay of current in an LR circuit with a source ofconstam 2mf.
To study the voliage and current behavior of an’ LR circuit with an’ AC power source,
A'qo determine power factor; intpedance and phase relations.
To study the characteristics of a semi- conductor junction diode and determtnc ferward
and reverse resistances. ' : .
7. To swcy the magnetic field along the axis of a cum:nt carrying circular coxl Plol the
necessury graph ana nence find redius of the circular coil.
8. To detwiiine the specific resistusicc of a material and dcmmz.,u dx‘Ter_e!V
small resistance using Carey Fosters Bridge. g it
- 9. Toconven 2 galvanometer into'a srmmeter of a gwen range
10, To convert a ga!mnomcter into a mllmehtz’of a ngen range.

'ba

+

(]

‘O.

' Sccti‘on B?

I Vo study the random decay and determine the deca) conslanl using the s

- Using compound pendulum study the variation of time period with amplitude in ]argc
angle oscillations.

3. To study ihe damping usmg compound pcudulum




, '-.r&r study the excxtanon of norma! modes and mcasure frequcncy §
o

L 14. To study vasiation of surface tension wnh u:mperatu:e ing Jaeggcx
N l) To. study the spccxﬁo-rotanon of sx.ga: bu.uum\ by polarimeter. -

coupled oschlators. . R
.- To swdy the frequency of encrgy txansfer as a functwn of couphng strqg'ﬁ; using
: ‘coupled oscillators. -+ - 3

6 To smdy the viscous fluid damplng of a compound pendulum and dulcrmmmg dampmg _

_coefficient and Q of the oscillator.

R ¥ .lo study the u\.\,tmmagnctxc dampmg of a compound pendulum and to find the vanauou

of damp’ = . Teients with the assistance of a conducting lamina.

8. TofindJ by C-llender and Barne’s Method.
9. Todetermine Young s modulis. by bending of beam
~ 10.: “To determme Y, candn by Searle’s.method.

11. To ensure Curie temperature of Monel alloy.
12. To determine modulus of rigidity of a wire using Maxwell’s needle.

- 13. Study of nonmal modes of a coupled pendulum system. Study. of oscxll' g

modes and find the period of energy exchange between the two osc.!}a’té

] BRI . ’
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6. MATHEMATICS
B.Sc. Part—I Exammatmn—

Jeaching : 3 Hours per Week per Theory Paper.
2 Hours per Week per Batch for Practical
(20 candidates in each batch)

Examination Scheme : Mm Pass Marks  Max. Marks

-Science - - 54 150 ,
Arts - ' 72 : 200
| | | ~Duration - -Max.Marks
‘Paper -1 Discrete Mathematics ~ 3hrs. 40 (Science)
; | o 53 (Arts)
Paper—II  Calculus o 3hs. 40 (Science)
' 53 (Arts)
Paper—III  Analytic Geometry and . _
' Optimization Theory 3hrs. | 40 (Science)
' o : 54 (Arts)
Practical Optimization Techniqﬁes,‘ - 2hrs, - ‘30 (Science)
| | | . 40 (Arts)
- Note: :
1. Common pap'ef 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 max1mum 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 appointed 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 more than |
‘ 100 (Hundred) Candidates.
4. Each candidate has to pass in Thc_o;y_. and Practical examinations separately.

. Paper — I: Discrete Mathematlcs

Teaching : 3 Hours per Week . - Max. Marks 40 (Science)
Duration of Examination : 3 Hours_ ' : ‘ 53-(Arts)
Note: This paper is divided into FIVE Units. TWO questions will be set from each Unit.

Candidates are required to attempt FIVE questions in all takmg ONE questlon from
each Unit. All questlons carry equal marks:

¢ o

.. [(}?»
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Unit 1 : Sets, Cardinality, Principal of inclusion and exclusion, Mathematical induction,
Relations and Functions, Binary relations, Equivalence relations and partitions, Partial
crder relations and Lattices, Chains and Anti-chains. Pigeon hole principle.

Unit 2: Boolean Algebra- Lattices and Algebraic structure, Duality, Distributive and
Complemented Lattices, Boolean Lattices, Boolean functions and Boolean expression.
Fundamental theorem of arithmetic, Divisibilitv in Z, Congruence’s, Chinese reminder
theorem, Euler’s functions, Primitive roots.

Unit 3: Logic and propositional calculus, Simple and compound propositions, Basic
logical operations, Truth tables, Tautologies and contradictions, Propositional functions,
Quantifiers. Discrete numeric functions, Generating functions, Recurrence relations and
Recurrence algorithms, Linear recurrence relation with constant coefficients and their
solutions, Total solutions, Solution by the method of generating functions.

Unit 4: Basic concepts of graph theory, Types of graph (Connected Graphs, Regular
graphs, Planar  graphs), walk, Paths & Circuits, Shortest path problem. Operations on
graphs (union, join, products)

Unit 5: Matrix representation of graphs, Adjacency matrices, Incidences matrices,

Tree, Spanning tree, Minimumm spanning tree, Distance between vertices, Center of tree,
Binary tree, Rooted tree. Hamiltonian and Eulerian graphs

Reference Books:

1. K.H. Rosen, Discrete Mathematics and it’s Applications, McGraw Hill, 1999.

2. N.L. Biggs, Discrete Mathematics, Oxford Science Publication, 1985.

3. CL.Liu and D.P. Mohapatra, Elementsof Discrete Mathematics, Tata
McGraw Hill, 2008.

4. T. Koshy, Discrete Mathematics with Applications, Academic Press, 2005.

5. N. Deo, Graph Theory, Prentice Hall of India, New Delhi, 2004.

Paper- 1I: Calculus

Teaching : 3 Hours per Week Max. Marks: 40 (Science)
Duration of Examination : 3 Hours 53 (Arts)

Note: This paper is divided into FIVE Units. TWO questions will be set from each Unit.
Candidates are required to attempt FIVE questions in all taking ONE question from
each Unit. All questions carry equal marks.

Unit 1: Series - Infinite 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 series expansion of a function. Power series expansion of sinx, cosx, ¢*,

log,(1+x), (1+x)". s
ge(1+x), (1+X) gﬂ [ T
N &
o Dy. Registrar (Academic-I)
LT University of Rajasthan
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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 functions.

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

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

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

Reference Books :

1. M. J. Strauss, G. L. Bradley and K. J. Smith, Calculus (3rd Edition), Dorling

Kindersley (India) Pvt. Ltd. (Pearson Education), Delhi, 2007.

H. Anton, I. Bivens and S. Davis, Calculus (7th Edition), John Wiley and sons

(Asia), Pt Ltd., Singapore, 2002,

3. G.B. Thomas, R. L. Finney, M. D. Weir, Calculus and Analytic Geometry, Pearson
Education Ltd, 2003.
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Paper-II1: Analytic Geometry and Optimization Theory

Teaching: 3 Hours per Week Max. Marks: 40 (Science)
Duration of Examination: 3 Hours 54 (Arts)

Note: This paper is divided into FIVE Units. TWO questions will be set from each Unit.
Candidates are required to attempt FIVE questions in all taking ONE question from
each Unit. All questions carry equal marks.

Unit 1: Polar equation of conics, Polar equation of tangent, normal and asymptotes, chord
of contact, auxiliary circle, director circle of conics

Unit 2: Sphere, 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 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 sets.. Fundamental theorem of L.P.P. Theory of simplex method only
Duality. Fundamental theorem of duality, properties and elementary theorems on duality

only. ‘Qi E~
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Reference Books :

1. Hamdy A. Taha, Operations Research, An Introduction (9th edition), Prentice-Hall,
2010.

2. G. Hadley, Linear Programming, Narosa Publishing House, New Delhi, 2002.

3. R.J.T. Bell, Elementary Treatise on Co-ordinate geometry of three dimensions,
Macmillan India Ltd., 1994.

Practical

Teaching: 2 hours per week per batch not more than 20 students

Examination: Duration: 2 Hours
Scheme Science Arts

Max.Marks 30 40

Min.Pass Marks 11 15

Distribution of Marks:

Two Practicals one from each group

10 Marks each = 20 Marks (13 Marks each) 26
Practical Record = 05 Marks 07
Viva-voce = 05 Marks 07
Total Marks = 30 Marks 40

The paper will contain TWO practicals. The candidates are required to attempt both
practicals.

Group A : Modelling of industrial and engineering problcms into Assignment Problems
and Transportation Problems and their solutions.

Group B : List of problems (with free and open source software tool Scilab)
(i) Plottlng the graphs of the following functions : ax, vax + b ,|Jax+b|, ctlax+b|,

xx'"™ (nez), €™ log(ax+b), sin(ax +b) ,cos(ax +b), |sin(ax + b)|,
lcos(ax + b)| . Observe and discuss the effects of change in the real constant a, b
and c on the graphs.

(if) Graphs of hyperbolic functions and inverse trigonometric functions.

(iii) Plotting and analyzing the graphs of polynomials and their derivatives.

(iv) Complex numbers: Operations like addition, subtraction, multiplication, division,
Modulus and inbuilt functions conj, imag, imult, isreal, real.

(v) Matrix operations: Addition, Multiplication, Inverse, Transpose, Determinant, Rank
and inbuilt functions eye, ones, zeros. Solving the system of linear equations.

(vi) Solution of linear programming problems by using inbuilt functions of Scilab.

Note:

1. For Group A : Problems will be solved by using Scientific Calculators (non-
Programmable)

2. Each Candidate (Regular/non-Collegiate) has to prepare his/her practical record.

3. Each Candidate has to pass in Practical and Theory examination separately.

(e
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