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Council shall be final.

Change in Statutes/Ordinances/Rules/

Regulations Syllabus and Books may, from

time to time, be made by amendment or
remaking, and a candidate shall, except in so
far as the University determines otherwise
comply with any change that applies to years
he has not completed at the time of change.
The decision taken by the Academic

HOI-49E 9 SeiteA ar ga: o st aiif=al/
srearRei/ e / fatedl / greusnnl 9 T |
qfiard= ferar = Gehar & aen Fordl it aierd =6

ST AT ST SR o fovafeened 3 srae
TR § 391 B A A B IR BF 7 39 TRaT
%{dﬁém@maﬁwqﬁmﬁiﬁmﬂﬁﬂa

=T o = Froia g i

© MAHARSHI DAYANAND SARASWATI UNIVERSITY,AJMER

Published and Printed by ALKA PUBLICATIONS, ATMER

E-01,45¢2426301 .
for Maharshi Dayanand Saraswati University, Aymer

,.
e N S

mm_an

4 -t e gmml =

BIFWr"is bkws

CISITTTNS, it o0 Sy p——

1~
L LT

L N

- e whrl———t Sy e amiw

M.D.S5.U. Syliabus / B.Sc. B.Ed. Programme / 3

FACULTY OF EDUCATION

SYLLABUS AND SCHEME OF EXAMINATION
ORDINAN CES FOR B.S¢.B.Ed. PROGRAMME

The M.D.S. University, Ajmer hereby institutes the following ordinarnces
undcr the scheme governing admission, course of study, examination and

other matters relaling to the degree of B.Sc.B.Ed programme under the

-Faculty of Education.

L.Eligibility

1.

L)

The course of study shall extend over a period of four years as an
integrated course in Science, Education, Work Experience, General
Hindi/General English and Environmental Education and
Sustainable Development leading to the composite degree of B.Sc.
B.Ed.

Candidates who have passed Senior Secondary 10 +2 examination
or any other examination recognized as equivalent thereto by the
MDS University, Ajmer with at least 50% 1narks in the aggregate
are eligible for admission to the course. :

The reservation and relaxation in marks for SC/ST/OBC/PWD and -
other category shall be as per the rules of the Central Government/
State Government whichever is applicable.

There will be a pre B.A./B.Sc. B.Ed. test for admission in all
colleges of Rajasthan. Candidates who have passed senior
secondary examination (10+2) in science faculty from Board of
Secondary Education, Rajasthan Ajmer or any other board as
equivalent to there to by the M.D.S. university Ajmer with at least
50% marks in the aggregate are eligible to apply for admission to
the course however SC/ST/OBC, SBC as well as physically
challenged and widow or divorce women candidate of Rajasthan
havihg at least 45% marks in aggregate in the senior secondary
examination will be eligible to apply for admission.

Candidate wil, uc eligible for admission to Physical Science (PCM)
Group if she/he has qualified qualifying examination with Physics,
Chemistry and Mathematics or Statistics and for admission to

Biological Science (CBZ) Group if she/he has qualified qualifying

examination with Physics, Chemistry and ’Bmlugy or
Biotechnology.
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Scheme of Instructions and Examinations
PROGI_-":A MME STRUCTURE; & SCHEME OF EXAMINATION
B.Sc. B.Ed. Part I Examination (New Scheme)

Coursc/ Paper Periods} Periods Paper Exam. | Mnx_ | Min. 3
Per Per with Dura- | Mark| for i :
Week | Year External/ Lion rass !
; : Internal (his.) :
Group A General Courses (GC)* : : i
GC 1: Gen Hindi/ 4 | 124 []Extemal | 3 ] 100 ] 36 '
Gen English : : - 3
GC 2: Environmental 2 62 . | | External 50 | 18 l
Education & \ 1
Sustainable Development :
Group B: Core Courses (CC) e 5
CC I : Physics 3 93 I CC-1 (1) i
: I | External 3 40 E
, Internal : 10 | 36 .
3 93 CC-1 (1D i
‘ Exlernal 3 40 [ - i
'Internal 10
4 124 Praclical 5 50 | 18
3 93 CC-2 (D
CC 2: Chemisiry "I | External 3 49 ,
Internal 10 | 36
3. 23 | |cC-2D)
| | External 3 40
' | | Interfial 10 -
4 "} 124 -{ | Practical 5 50 { I8
CC 3: Zoology 3 93 | tCC-3 (D)
External 3 40
|- . Internal 10_| 36 e
3 93 . CC3 (D | : ,
| External 3 40 e
! ' Internal 10 e
4 | 124" || Praclical 4 150 | 18 i
CC 4; Botany 3 93 {€C—4 (I)
| | External 3 1 40
Internal 10 | 36
| 3 93. CC4 (D
"1 | External 3 40
. Internal 10 ;
4 124 | { Practical 4 18

50

ey
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VST | - LI cc-5s .
CC 5 : Mathematics - - - | 4 124 !(;‘:.ilcrn[al} 3 60
Internal 15 54
4 124 [[Cc=s (i
LExternal 3 G0
- Internal 15
CC 6 Vision of Education 4 124 External 3 60
in [ndia: Concerns and Issues | Internal 15 27
Group C ; Developing Teacher SEI‘ISlh]l][lES
Section I 1 Experiences for Teacher Enrichment 1
CTE 1 : Enriching Learning | 2 ;62 Internal 50 | 18
through Information and ! '
Communication Technology] . '
LTE 2 : Yopa Health and 2 62 Internal - 50 18
Well being - |
section H : Experiences for Social and Environmental Sensitivity (SES)
SES 1 : Work Experience’ |
(Electricity and Elcclmmcs / 3 93 Internal - 50 18
Agriculture) '
SES 2: Arts and Ala.:sllhat:cs j ?Jfrgﬁﬁl; Internal Brade

ETE and SES Internals are to be evaluated by a tenm of two members
censtituted by the Principal.

Distribation of Marks : Total periods per week:

General Courses - | - 150" :

Core (Science) Courses . 450 PCM 45
LEducalion 225 CBZ 47
Total Marks 6’75

* Marks will not he'nldld'm;i to the nggregnte for award of division

B.Sc. B.Ed. PartII Examination (New Scheme)

-CuurscfPﬂper IPI‘.‘FiDdS Periods Paper Exam. | Max. | Min.
Per Per . with Dura- [ Mark| for
Week | Year External/ lion Pass
{ | Internal {hrs.)
Group B: Core: Cuurscs (CC)
CC L : Physics Al 3 90 1 CC-1{D
' External 3 40
. Internal { 1O
3 90 CC-1 (ID
Extemnal 3 40 | 54
I Internal 10 '
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3 0 | lce— (111) CC G: Learner, Learning 4 120 External 3 60
External 3 an .. and Tngnition Internal 15 | 27
[nternal 10 3 GFUIIIIJ  : [Developing Teacher S_cnsibililics o
4 120 Praclical 3 s0 118 -E‘ Scction I1 : Lxpericnees for Soclal and Environmental Scnsitivity (SES)
_ g SES | 1 Work Experience
CC 2: Chemistry 2 7 Eft::fn{j]} 2 i = - {Eluclrici{;' and 3 90 Internal - 50 | 18
ol I - Pl ~ Electronics /
- ' Apgriculture})
2 20 CC=2 (1) : | SES2: Addressing spccial Cxternal | 2 40 | 18
-1 External . 3 4Q needs in Inclusive 2 60 Internal - 10
Inicrnal -1 10 ' . School ’ : I
3 20 CC=2 (IIh) SES3: Working with the ' internal
External 3 | 40 Community 10 Days | Grade
| internal_ { - 10 SES Internals arc to be evaluated by a team of two members constituted by the
4 120 | | Practical 5 50 | 18 Principal.
CC 3: Zoology 3 90 CC-3() .| - Distribution of Marks: Total periods per week
External | 3 40 Core (Scicnee) Courses - 6 PCM 47
Internal 10 | 54 Education ; : 175 . CBZ 48
3 90 | |cc=3 () ' Total Marks 775
External 3 40 B.Sc. B.Ed. Part 111 Examination (New Scheme)
Intcrnal 10 Coursce/ Paper Pcriods | Periods Paper 't Exam. | Max. | Min.
3 90 CC-3 (1) Ier Per with - Dura- | Mark| for
- External 3. | 40 Weck Year External/ tion Pass
Taternal 1 10 ' Internal {hrs.)
a 150 Practical 3 8 T Group B: Cc,:nrc Courses (CC)
. ' CC 1 : Physics _ 3 84 CC-1 (1)
CC 4; Botany 2 20 et External 3 40
External 3 40 , : Internal 10 | 36
Internal 10 | 54 3 84 CC—1 (1)
3 90 | }cC—4 (1) | External 3 | a0 {
External 3 40 1 : | Li.ternal 10
Internal 10 ] 4 112 Praclical = 50 | I8
i 3 90 §|CCH4 ID) ! . CC 2: Chemistry I 3 I 84 {|ccz2q | |
: External 3 40 8 External | 40
Internal 10 s b [nternal '
4 120 [ |Practical | 4 50 | 18 J‘?{ 3 | &4 CC-2 (1I)
CC 5 Mathematics 4 120 CC=5 (M) - External
- ' External 3 |60 Int:rfml
Internal | 13 | 72 4 112 Practical
4 120 | ICCS5 (D) CC 3: Zoolopy 3 84 CC-3 (1) -
| External 3 50 I _ i
| Internal 13 ' ' 'Intf',rnnl
4 120 ICC—-S (1) 2 il ool
- ' : ' External
I_I External 3 .50 | I6terial
Internal | 14 | | 4 112 | | Practical
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CC 4; Botany 3 84 CC—4 (D) I J B.Sc. B.Ed. Part IV Examination {New Scherné)
E:-.'.!'.{:rnal 3 40 i Coursc/ Paper © Meriods [ Periods Paper Exaun. | Max_]| Min.
Internal 10 | 36 Per Per witll Duvra- | Mark] lor
3 84 CC—4 (i) _ Week | Year External! | tion Puass
Extemal 3 40 | : ' : | [nternal _ {hirs.}
Internal 10 | ' Group B: Core Courses {CC)
¢ | 12 [T Practical [ 4 ] 50 | 18 GO Bhysics . 50 Ei;in{;l} 3 a6 | e
CC 5 : Mathematics 4 112 CC-5 () i . | __ Tateni] 20
External [ 3| 60" i 6 | 96 | [Practical | 5 | s0 | 18
Interna 15 | 54 i CC 2: Chemistry - 5 .]. 80 CC-2 (I)
4 | 112 CC—5 (i) | g - — : ' | External 3 80 | 36
. External 3 60 | ' Intérnal 20
[nternal 15 E 6 96 | Practical 5 50 18
CC 6: Schooling, Socialization| 4 | 112 | | External | 3T €5 i CC 3: Zoology N 80 | [CC-3q)
and Gender Concerns internal 15 | 27 H External 3 sg 36

Group C :_Dcvcluping Teacher Sensibilities ' % - I 9;5 : EE:;::?;[I 5 i._-;, 18

Section I : Experiences for Teacher Enrichment I 3 CC 4: Botany 5 80 CC—4(1)

ETE 3 : Strengthening 2 [ 56 Internal 50 [ I8 E I .{ External 3 80 | 36
Professional : § I I Internal 20 .
Development G 96 | Practicai 5 50 | IR

Group D: Pedagogical Courses i CC 5 : Mathematics 5 - 80 CC-5 (1)

PC 1: Pedagogy of Science | 4 12 External 3 60 E ' External 3 60 ;

{For PCM Gfﬂ“p_}l ) Internal 15 | 27 Intcrnal, 15 { 54
Pedagopy of Physical | . [ : %0 C].E;CFS ([Il) =8 60
Science (For CBZ Group) { | I;:::;[ 15
PC2: Pedagogy of Mathe- | 4 112 External 3 60 , CC 6: Curriculum and Schoal | 5 80 External 3 60
matics (For PCM Group) . Intemnal 15 1 27 | l | ! I ‘ { Internal 15 | 27
Pedagogy of Biological Sc. | ' | i CC 7: Assessinent for Learning | 5 80 External 3 60
(For CBZ Gr) ' , r“;!\' _ ' Internal 15 1 27
PC 3: Leaming to function | - Four Weeks | | Internal 50 | 20 , G,Ilr | | Group D:-Pedagogical Courses
as a Teacher - - l ' | ( PC 1: Learning to function [ Sixicen Weeks| | Internal, | 180 | 300 | 150
as a Teacher *External 120
ETE Internals are to be evaluated by a team of two members constituted. by ;
the Principal. ! o External exminers will be appointed by the university for award of external
Distribution of Marks: . Total periods per week: ; mﬂrl-:s - g
Core (Stience) Courses ;450 . PCM 42 g e 0 . gy B RerideiperweRl:
Education : 325 CBZ 44 Educsation : " 450 CBZ 43

Total Marks | 175 ¢ Total Marks 900
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Year wise marks of the four year B.Sc. B.Ed. course

Class Marks
I Year 675
I{ Year 775
I[TT Year 775
IV vear 900
Total JI25

Instructional time for all the four years of B.Sc. B.Ed I8 32 weeks per year.
Instruclional time of Part [ of B.S¢.B.13d. includes ane week warkshop on Arts and
Aesthetics.So regular classroom instruction would bec executed for 31 weeks.
Instruclional time of Part Il of B.Sc.B.Ed. includes two weeks for Working wilh
Community, So regular classroom instruction would be executed for 30
weeks. Instructional time of Part [Tl of B. Sc.B.Ed. includes four weeks for Learning
to Function as a Teacher (Pre-Internship). 30, regular classroom instruction would
be exccuted for 28 weeks: In B.Sc.B.Ed. Part IV, Learning to Funclion as a
Teacher(School Intermnship) of 16 weeks is included, so regular class room instruction
would be for 16 weeks. '

Note: For Pedagogy Courses in Science/Mathemalics, combinations will be as
follows:

{i) For PCM Group
(a) 1* Pedagogy Course : Pedagopy of Science
(Scicnce comprises of Physics, Chernistry and an additional input of Biology)
{b) 2°d Pedagogy Course: Pedagogy of Mathematics
(ii) For CBZ Group '
{n) 1* Pedagogy Course: Pedagopy of Physical Science
" (Physical Science comprises of Physics and Chemistry)
{b) 2= Pedagogy Course: Pedagopy of Biological Science

(Biological Seience comiprises Botany and Zoology)
IIT Examination '
. There shall be a University examination at the end of each year as per details
of the scheme of examination. ‘
2. A candidate will be permitted to appear in the annual examination only if s/
" he has pursued a regular course of Study and eitended at least 80%. of the
classes for all the course work and practicum and 90% for school internship.

3. Acandidate shall be admitted to the next higher class only if s/he passes her/

hisPart I/ Part Il / Part 11l Examinatjon as per rules mentioned hercin after.

4, In order to qualify for B.Sc. B.Ed. degree a candidate should obtain a minimum
of 36% marks in theory and practicals separalely, wherever applicable in
each subject in each year of the course and 40% marks in Pre Internship in
Il Year and also in Intemship in Teaching in the Fourth Year. '

5. InPartI, there will be two core su bjects; Core subject GC1 is General Hindi/
General English, Core Subject GC2 is Environmental Education and
Sustainable Development, In order 1o pass, a candidate must secure atleast
36% marks in each core subject. However, the marks obtained in these
papers will not be taken into account for awarding the division. In case a
candidate faiils In the core subject, s/he has to clear the same gs per provision.

6.  The minimum pass marks in the supplementary examination shall be the
same as prescribed for the main examination, |

e o m—— L —y, gy S Vil mankrrm O a2 -“—_'“-’Jw_
[ |
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\The candidate who has passed any year of B.Sc, B.Ed. programme afier taking,
supplementary exsmination will be awarded minimum pass marks in the
concerned subject imespectlive of marks actually obtained in the supplcmcentary

‘examination.

(i)  Acandidatc wio [ails in one or two subjects (cxcluding General Hindi/General
English / Environmental -Education and - Sustainable Devclopment in the
Parl I) in any yenr alfthe progranmime will be eligible to take the supplementary
cxaminatian in the subject(s) in whiclt s/he fails. In case the candidate is not
able to pass even in the supplementary examination sthe can appear only as
an cx-student in all subjects again at the main examination of the subscquent
year. s/he will not be required to appear in practical(s) if s/fhe has already
cleared the same. A candidate shall be deemed to be an ex-student if sfthe
completed a regular course of study at the Institute and fulfilled the required
attendance as specilied in clause No. 2 and appeared in University examination
but failed or did not take the examination.

(i} A candidate who fals in the practical/theoryfficld work of a subject at the
main examination shall be rcquired 1o appear only in the carresponding
practical/ Ltheory ol the supplementary examination. ;

(ii]) A candidate who does not appcar in the supplementary examination will have

lo appear in lhe subsequent main examination in all subjects. including
praclical. only as an ex-student. :
A candidate who appears for the supplementary examination may take
provisional admission to the next higher class at his/her own risk. Such a
candidate will, however, be allowed to appear in the University examination
of the next higher class subject 10 his/her passing the supplementary
cxamination, fulfilling the attendance requirement as a regular candidate and
completion of courses of study as per scheme of examination. If a candidate
gelting supplenmentary does not take provisional admission to the next higher
class by the notified last date of admission and passes, the supplementary
examination at a later stage, s/he will not be admitted (o the next higher
class. However. such a candidate may take admission to the next higher
class in the next academic session. , | -

(iv) Acandidate who fails in more than.two subjects (excepl General Hindi/General
English/ Environmenial Education and Sustainable Development) in any year
of the course shall bg declared failed and will not be promoted to the next
class. Such a candidale will be permitted to appear at the main examination
of the subsequenlt year in all the subjects only as an ex-student,

{v} However, in the case of General Hindi/General English, and Environmental
Education and Sustainable Development, if a candidate fails in Part I he/she
would get two more chances for clearing this paper cither along with the
supplementary examination in Part I or with the main examination in Part IL.
Non-appearance or absence from the examination of this paper will be counted
as & chance,

{(vi) candidate who [ails in more than two subjects but passes in practical he/she
will be required to appear again in ali the subjects (theory) except practical

only as’ an ex-student.
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7. A cun‘rdidatf.: will be given a maximum ofthree chances at the main examination
and the corr~<ponding supplementary examination in any year of the course.
If he/she does not pass the examination even thereafier, she will not be eligible
for resdmission to any year of the programme.  ~

8. Pedagogical course — Learning to function as a teacher will be conducted in
Lwo phases. Phase T (Pre internship) of 50 marks and phase Il {Inlernship in
Teaching) of 300 marks will be conducted it B.Sc¢. B.Ed. Programume in Part
I1I and IV .rgspectively. IF a candidate fails in the Learning to funclion as a
teacher (Pre-Intern -ship/Internship in Teaching) or is unable to complete Pre-

Internship/Internship in teaching but passes in all other subjecls sthe will be

required to repeat the comiplete Pre-Internship/ ‘Internship in Teaching' in the .

next academic session along with regular candidates. :

9.  Division will be awarded to the successful cangdidates only afier the Part IV
examination and on the basis of cumulstive total of marks oblained in all the
four years of the course in all the subjects including Internship in Teaching
bul excluding the core subjects i.c., General Hindi/General English, and

_ Environmental Education and Sustainable Development,

IV. Evaluation

Rules&Reégulntions

Question papcrs: _

i) Each question paper of 80 marks will be divided into five units. Each

unit will have two questions one cssay lype and two shorl answer type

answer 3 questions one question from each unil.

with 2 to 3 parts having 16 marks in total. Candidate will be required to_.

if) Cach question paper of 60 marks will be divided into five units. Each |

unit will have two questions ore essay type and two shorl answer type
wilh 2 to3 parts having 12 marks in total."Candidate will be required to
answer Squestions one question from each unit.

iii) Each question paper of 50 marks will be divided into five units. Each .

unit will have two queslions one essay type and two short answer type

with 2 Lo 3 parts having 10 marks in total. Candidate will be required to

answer 5 questions one question from each ynit. -
iv) Each question paper of 40 marks will be divided into five units. Each

unit will have two questions one essay type and two short answer type-

with 2 10 3 parts having 08 marks in total. Candidate will be required to
answer 3 questions one quesiion from each unit.
v) Short answer type questions should aim at testing knowledge of concepts,

facts,defining, laws, principles, generalisation ete. and also testing of

understanding of principles and concepts. The answer to such question
should not exceed 150 words.

vi) Essa_y type questions are to aim at tesling ability of critical thinking and
application of principles ete. taught in theory, The answer to such question
should not exceed 400 words. ’

vii) The overall question paper will be set keeping the following difficulty
-~ levels. Basy : 30%, Average : 40% and DifFficult : 30%.
viii}) For SES and EPC mode of internal assessment is given with the paper
concerned,

L
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Y Award of Division

. Successful candidates will be awarded division on the basis al lhe aggregate
marks of all the Core Courses, Pedagopy Courses and Courses on Developing
Teacher Sensibilities as per the following: '

i First Division 60% or more
i, sccond Division 48% or more (bul less than 60%)
iti.  Third Division 36% or morc (but lcss than 489%)

2 Candidates can apply for Re-evalualion in any of the thecory courscs as per
rules stipulated by the Unjiversity for B.Sc. B.Ed. degree. Changes in Statules/
Ordinances/ Rules/ Regulations/ Syllabi and books may from time to time be
made by amendmen( or remaking and u candidate shall, except in so far as the
University determines otherwise, comply with any change that applies to years
s/he has not-completied at the time of change.

Notes: _

i. A caurse/ paper mcans any General Courses (GC) , Core Courses (CQC),
Pedagogy Courses (PC) and Courses on Developing Teacher Sensibilities (i.¢.
ETE and SES) inclusive of Practical/Practicum, as the case may be.

ii. Marks of that part of the course/ paper ifi which the candidale passes will be

carricd over. )

B.Sc. B.Ed, Part -I
GROUP A : GENERAL COURSES (GC)
- GC-1 g, i<y

J<IVHS © 36

3ty : 3 ue - Toif& : 100
3@ AroT4T —(31 H17) '
T U9 99 Yoo o fAfy fOumy sae - (25425 = 50 3
T TS U @Rl | S s @ wareand) (10+10 =20 D)
2. & OREUETE YR 9T YRGS Q0 (15+15 = 30 3i>)
- @ )
SN s -

1. T=glR — 5 3F
2. 99 e ' — 5 &
3. Ui sremEelt (@S el © {§d) garneies ow=) — 5 3fF
4. TEqoF — 5 3F
5. Joolg- | — 5 Hh
6. qree & Y v arefe 9= — 5 ai®
7. yrey (arefAr o=, fAfeer, aRus, aftrgesr, sno=, f9smoe) - 5 @
8. = gW — i Ay | — 5 afF
9. fAgg —10 3HF

e e

1. T UT, GUTEE S A9d fRwN
SERIRTA : TeRiie WTerE, fohen ararT =Hier IRST TR o W4 15/ —
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= ' GC-1 GENERAL ENGLISH
uration : 4 Hours Maximum Marks: 100

Duration : 3 Hours . Minimum for Pass: 36
()hjm,-:wr:s: This is csﬂscntfﬂ_lly a language-bascd course. [¢-aims at making students
read English prose with a view 1o ¢nhancing their comprehension of the language

and cncouragtng ithem to develop reading habits, It also aims at developing basic:

skills in grammar enriching thei i
: 1cir vocabulary and cnabling them to wri 1 -
and correct English. : =S IR

Scheme of Examination

I. . Comprehension and Yocabulary -
S Questions based on content from lhé'prcscribud lext
. . | 10 Marks
o B Qucslmr!:; based on a passage from the prescribed texr to test
the capd:dalﬂ's comprehension and vocabulary 20 Marks -
C. Qucstions h_ascd Gl an unscen passage 1o test the candidate’s
comprehension and vocabulary 10 Marks

(There will be a text of essays and short storjes between 100
-and 200 pages in length.) '

2. Composition
a. - Letter/Application writing 10 Marks
b. Paragraph writing/Précis writing 10 Marks
C. Report Writing - 10 Marks
4, Grammar and Usage

The following chapters are prescribed for study:

The gucsfiqris'i_n this exercise will be set with the purpose of testing Lhe
candidate’s knowledge of grammar and familiarity with correct usnge.

A Elements of sentence 3 Marks
B. ‘Transformation ol Sentences 5 Marks
G Active and Pessive Voice 5 Marks
D. Modals 5 Marks
E. Determiners 3 Marks
F. Common Errors in English 5 Marks

;. 1';('1 K.Ga.ndhi : Training: Literary and Spiritual
3. Uar.nla Devi Chattopadhyay indtan Women and the Salt Satyagraha
= ma Rao | A Special Child |
5. Neclam Sar:e_m Gour Personal Friend
G. ;zi;f;naﬁﬂhl?a Women in the Food Chain

i n Desai Behw
R oo Bt ciween the Mnsqua and the Temple
;. JSk.]i._TEumsun & A.V_Martinet A Practical English Grammar (OP)

- 5.Pit Corder Intermediate English Practice Book
3. Bhask d Horsb o

: askaran and Horsburgh S '
ol =y vl 4 rengthen your English (QUP 1973)

ARemedial English Grommar for F oreign
Studente (Macmillan 1945) |

r

;

J.
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5. T.L.FL.Smilh- Pearse
our

Book Prescribed .
D, Jasbhir Jain {Edw.)}: The Many Worlds of Literature, Macmillan India Ltd,

GC2ENYIRONMENTAL EDUCATION AND

SUSTAINABLE DEVELOPMENT d
Insiructional Time: 2 periods / week Max. Marks: 50
LExam. Duration: 3 Hours External: 50

Olbxjectives of the Course:
The Course “‘Environmemtal Education and Sustainable Development® aims 1o orient

student-tecachers to analyze and understand environment concerns through the
process of inquiry, critical analysis, intelleclual discourse and essential projects.
Course Quiline:

Unit I: Iinportance and Scope of Environment : Imporiance nced and scope of
Environmental Conservation and Regencration, Structure and functicns of different
ccosysiems, India as a mega biodiversity nation, Role of individual in conservation
of natural resources: water, energy and food, Equitable uses of resources for
sustainable livelihoods, Envirommenial legislalion: awareness and issues involved
in enforcemeni. '

Unit II: Natural Resources and Environment management : . Community

participation in natural resource management- water, forests etc,, Deforestation in
the context of lribal life, Suslainable land use management, Traditional knowledge
and biodiversity conservation. Consumerism and waste generation and its
management, Environmenial degradation and its impact on the health of people,
water resource management, Biomedical waste management. |
Unit III : Ecosystems : Concept of an ccosystem, struclure and function of an
ccosystem. Procedures, consumers and decomposers, energy flow in the ecosystem,
ccological succession, food chains, food webs and ccological pyramids. Introduction;
typcs, characteristic features, struclure and {function of the following ecosystem:
IForest ecosystem; Grassland ecosystem; Desert ccosystem; Aquatic ecosystems
(Ponds, sircams lakes, rivers oceans, estuaries) - |
Unit IV: Environmental Pollution : Definition : causcs, effects and control
measures of air pollution, water pollution, soil pollution, marine pollution, noise
pollution, thermal pollution and nuclear hazards, Role of an individual in prevention
of pollution, pollution case studies, disaster management, floods, eatthquake,
cyclone and lands.
UnitV: Sustainablé Environment in Global World : Environmental conservation
in the globalised world, Alternative sources of energy, Impact of natural disaster/
man-made disaster on environment, Biological control for sustainable agriculture,
[Heat production and green house gas emission, Impact of industry/mining/transport
on environment Susiainable use of forest produces.
Modes of Learning Engagement;

*  (Case studics and success stories (involve local material).

+  Problem solving and enquiry methods C

=  Small assipnments which may include observation of importani relevant

days, preparation of bulletin board material, games, crossword puzzles,

worksheet etc. g ’

The English Errors of Indian students. |

o em— o —— — — — el = e — - &
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*  Sclling up of Eco-clubs.

1' Cﬂr}ductmg 4 seminar and developing a seminar document

o FI:GJEC[ work and writing of projccl report

. DtsFu_slsmn n!:a::ln:'ilir:s pertairing to (wo differeng classes and subjccts

2 Activilies on infusion of appropriate concern s ' |

Practicum:

. Thf sludcnls_ on completion of each topic of Unit-I- 1T will submil a small
;ussxgnrnr:nt In the form of an activity. This may include observation of
mflnlarmncc of relevant season, preparation of bulletin board malerial
wWili pames, crossword puzzles, warksheet ¢1c. |

2. SDI‘nr}lu a;:!nssl can all-_.sn form an ¢nvironment club, The activity has to be on

¢ local specific issue ing 1o ' '
N : p SSue pertaining to the native Place of the students

will be submitied after the seminar.

Suggested Rendings;

I

2
3

4,

11,

NCERT (1981 Environmental Education at School Level. New Delhi

NCERT.

Odum, E.P¢ 1971). Fundamental Ecolopy. London. W.B,
Palmer, Joy A (1998). Environmenzal cducation.in the 21+ Century. London

Saunders Company.

Routledpe.

). Resource Baok in Evironmental

education for secondary school leclures, Bangkok, UNSECO

i - Sharma, R.C, [981). 'Envi . e
e . ( ). ‘Environmental Education - New Dethi. Metropolitan

sReEre= arg (2001). gofe=er fyey e el ferer e

Schoo!l Teachers. Bangkok.

CEE

Activities. Vol.I-3 to S—Ahmedabad. Centre for

(1995). Joy of learning, Handbaok of Environmental Education

Environment Education,

l L
2. CEE (1 996) Joy of leaming. Handbook ofeq vitonmental education activities,

I3

14,

15,
16,
7.

18.

Vol II-
. Pandya (1999), Mamata Guide to green material: eéxperiences

0 to 8.— Ahmedabad: Centre for Environment Education

in developing effective cenvironmental education matertal. Ahmedbad, Centre

for Environment Education,
Sharma, R. C. (1981). Environmenial Educdtion. Delhi, Me&upnlitun.

Reddy,

Neelkama) Publications Pvt. Lid.

K. Purushotham. (2007). Envirunmr:_rita! education. New Delhi.

NCERT (2009). Project book in Environmental Education for class VIl VII

1X and

NCERT (201 1),

X. New Delhi. NCERT

Teachers" Handbook on Environmental Ed ucation for the

higher secondary stage. New Deihi. NCERT

NCERT (2013),
secondary stage. New Delhi.
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Group B :CORE COURSES (CC)
CC —-1PHYSICS

Scheme Exam Duration Max. Marks Min.Pass Marks

Paper | 3hrs. 40 T

Internai 10 36

Paper 11 3hirs, . 40 o —

Internal : [0

Practical Shrs. 50 — 18

Note 1: Internal Marks will be awarded on the basis of two internal written

' lests each of 10 marks for each paper and the average of both the tests

will be taken. :

Note?2 ; There will be two experiments. The distribution of marks will be as
follows: :

Two experiments (one from each section)

Each of 15 marks 30 marks
" Viva voce 10 marks
R.ccord 10 marks
" Total - 50 marks

CC-1(I) - PAPER I- RELAVITY, MECHANICS,

OSCEILLATIONS AND WAVES

Duration- 3 hours Max.Marks :40

Note :- The paper is divided in five independent units. Two questions will be
set from each unit. The candidates arc required 1o attempt one question
from cach unit. MKSA system of units is-to be used. The guestion
paper shall have at least 30 percent weightage of problems and
numerical. - ' o

UNIT —1 "

Relativity: Reference systems, inertial and non-inertial frames, Galilean
transformation, Galilean invariance and conservalion laws, propagalion of light,

- Micheison — Morley experiment. Postulates of the special theory of relativity, Lorentz
“translormations, length contraction, time dilation, velocity addition theorem,

variation of'mass with velocity, mass-energy equivalence, particle with a 2ero rest
IMass. | ~

Unit-IX _

Mechanics: Motion under central force, Kepler's laws, Gravitational law and field,
Potential due to a spherical body, Gauss and Poisson equations for gravitational
potential,-gravitational self-energy.

Rigid body motion, Rotational motion, Moment of inertia and their products,
principal moments and axes, Euler's equations.

Systemn of particles, centre of mass, equation of motion, single stage and multistage
rockel, energy and momentum conservalion, concepts of elastic and inclastic
collisions. ek '

Unit-111 : :

Oscillations: Potential well and periodic oscillations, cases of harmonic oscillations,
different equations and its solutions, Kinetic and potential encrgy, Simple Harmonic
oscillations in — Spring and mass system, Simple and compound pendulum, Torsional
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pendulum, Bifilar oscillations, Helmhoiiz resonator, LC circuits, Vibration

magnel, Oscillation of 1wo Masses conncected by g spring e

Superposition of two
the same ling, Intcrﬁ:rcncc, =1

= - harmonic vibr;
frequency, Lissajou’s figures, Cases of different frequency Hrlionsolisame

Unit -1V

P P RET T 1 g Py

harmonic oscillator, Trans;
; » Iransient and steady siate, Power g '
ﬁfstem with many degrees of freedom J aemptlon
nit v '

Waves

E?]vni:ls én I\;Iedia: S_peed of transverse waves on a uniform string, spced of
wavfs :;v:lnal _waves in a fluid, energy density and enﬂrg}; trﬂnsmissinr; In waves |
r liquid surfaces, gravity waves and ripples, Group velocity and Phﬂsv.; f

velocity, Superposition of waves

G Ic, The human ear and jis re e
audibility, intensity and loudness, bel and dogibl o > limits of human

and musica] Instruinents, Production and detect}
waves and applications, - :

T : ;s :
ransducers and thejr characteristics, Recording and reproduction of' sounds, various

Systems, Measurements of frequenc ' '

¥, wavelorn, inte i i
of halls, reverberat jon pertod, Sabine's fnrmn;;a. ek e
Textbooks and Referencos

Robert Re_snick, Introduction o special relativity (Wiley India Pvt Ltd. 2005)

the musical scale, temperament
on of ultrasonic and infrasonic

1(Narosa Publishing House)

N. K. Bajaj, The Physi Hati
Ltd. 20 ﬁlﬁi ysics of Waves and Oscillations (Tata McGraw-Hill Pub. Co

gf} Gamcl_::ir, Mechanics (QBS Publishers and Distrubutions, New Deihi)
- Larg, C. K. Ghosh, 3.Gupta, Oscillations and Waves (PH] L.eaming Pvt. Ltd

m-

2009}y

company, 1968)
I G Main, Vibrations and Waves (Cambridge University Press 1984)

-
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CC -1 1) - PAPER -II
MATHEMATICAL BACKGROUND, PROPERTIES OF MATTER

. AND ELECTROM
Duration- 3 hours - AGHETIC WAVESM Marks:4
ax. Marks-40

Note:- The paper is divided in five independent units. Two questions will be set

M.D.S.U. Syllabus / B.Sc. B.Ed. Programme

Unit-1 .

Scalars and Vectors: dot produects, triple vector product, gradient of scalar fieid
and its geometrical inferpretation, divergence and curl ofa vector field, line, surface
and volume integral, Flux of a vector field, Gauss divergence theorem, Green's
thcorem -and Stokes theorem, Funcrtions of two and three variables, Partial
derivatives, geometrical interpretation of total differcntial of a function of two and
Lhree variables, Higher order derivatives and their applications.

Unit =11

Elasticity, Small deformalions, Young’'s modulus, bulk modulus and moudulus of
rigidity for an isotropic solid, Poisson’s ratio, relation among clastic constants,
Theory of bending of beams and canlilever, Torsion of 2 cylinder, Bending moments
and Shearing forces. i

Unit-IIT _

Kinematics of moving fluids, Equation of continuity, Euler’s equation, Bernoulli’s
principle, viscous fluids, Streamline and turoulent flow, Poiscuilie’s law, Capillary tube
flow, Reynold’s number, Stokes’ law, Surface tension and surface energy, molecular
interpretation of surface tension, Pressure on a curved liquid surface, wetting.

Unit-IV |

Llectromagnelic induction, Faraday’s law (its integral and differential form), Lenz’s -

law, Mulual and Sclf-inductance, Transformers, Energy in a static magnctic field,
Measurement of self-inductance by Rayleigh’s method, Maxwell’s displacement
current, Maxweli’s equations, Electromagnetic field and Energy density.

Unit =¥

Planc electromagnetic wave in vacuum, Wave equation for E and B of linearly,
Circularly and clliptically polarized electromagnetic waves, Poynting vector,
Reflection and Refraction at a plane boundary of diclectrics, Polarization by
Reflection and total internal Reflection, Faraday effect, Wave in conducting medium,
Refleclion and Refraction by Lhe ionosphere.

Textbooks and References .
Berkeley Physics Course, Vol. II Electricity and Magnetism, Ed, EM.Procell (Mc
Graw Hill) :

Haliday and Resnik, Physics-VI Ed. : o
D.J Griffith “Intreduction to electrodynamics”, (Prentice Hall of India A.M parties,
Electomagnetic field. _ _ . —
V.V Sarvalte, Electromagnetic field and Waves , (Wiley Eastern Ltd., New Delhi)
3.N Ghosh, Eleciromagnetic theory and wave propagation, (Narosa Publishing
House.) ] . - 2w
Kakani and Hemrajani, Electromagnetism theory and Problems, (CBS Publishers
and Distributors, New Dethi) |

PRACTICAL :
Duration : § hourg Max. Marks: 50 Min.Pass Marks : 18
Any 12 of the following experiments are to be done. Few more experiments
may be set at the institutional level. KR

Section A - . .
I Study of conservation of momentum in two dimensional oscillations.

LR S —

T——a =mmr mwa_m .
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2, -Stud_\_; of a compound pendulum, )
3. 5!11::1:_,* nf‘dﬂnjpinjg of a l:_mr penduelum under varigus mechanics,

: Study of oscillations oF a mass under different co }!:.
3. Stufziy of bending ola cantilever or a beam - T
6. Study nrlursm_n of a wire (stalic and dynamic methods.) 5
78 Study ::-_f flow of liquids through capillaries. . g
8. Dectermination of surface tension of a liquid by diiTerent methods Lg

Study. of viscosily of a fluid by different methods.

9. .
10. To study the random decay

I1. . To determine Poisson’s ratio of rubber tube

Section B | | .
Sludquf magnetic ficld due to g ;:uncnt

- Measurement of Iow resistance by Carey-Foster bridge

| Mca_sun;rnent of inductance using impedance at dj -

- Measurement of capacitance using Impedance at
Slud_y of decay of currents in LR and RC circuits.

Response curve for O circuit and resonance frequency and quality facior

i
Iferent frequencies. ’
. To determine the frequency of A.C mains . - i
E
L
|

different frequencies.

PNV A LN

To study the characteristi : ' : '
_ ¢s of semi conductor junction dj d
determine forward and reverse resisiance. ! tode and to

S. Cnnv:rs-iun of galvanometer intg an ammeter
10, Conversion of galvanometer inio volimeter.
11, To determine the intemg] resistan
Laboratory Tuforials -

To find the product of lwo matrices.

To f?nd a set of prime numbers and Fibonacti series.
Motion of a projectile using computer simulation -
Nu_merical solution of equation of motion. ~
Motion of particle in a central force (ield.

To find the roots of a quadralic equations.

CC-2 CHEMISTRY

Scheme- iilxam Duration

P e, :r;a:. Marks Min. Pass Marks
Internal - : 10 36
Paper II 3hrs, 40
Internnl 10 ]
 Practical . Sprs. 50 18
Nﬂtﬂl | R - Int_t:rnal Marks wiil be awarded on the basis of two internal
W writien tests cach of 10 marks for cach paper and the aver age

M.D.S.U. Syllabus / B.Sc. B.Ed. Programme @ & I3

Note 2: There will be three experiments. The distribution of marks will

be as follows:
Three experiments (one from each group)

Experiments (3) 40 marks
. Viva Voce 05 marks

Record” : . 05 marks
Total . 50 marks

CC2(I)- PAPER I- INORGANIC CHEMISTRY
Duration-3 hours Max. Marks: 40
Note :  The paper is divided in [ive independent units. Two questions will be sel
from each unit. The candidates are required to attempt onec question from each unit.
Unit I Atomic Structure and Bonding .

(A) Atomic Structure: Idea of de-Broglie matter waves, Heisenberp
unceriainty principle, atomic orbitals, Schrédinger wave equation,
significance of ¥ and %2, quantum numbers, radial and angular wave
functions and probability distribution curves, shapes of s, p, d, orbitals.

(B) Siructure and Bending: Covalent Bond -Valence bond theory and its
limitations, directional characterisiics of covalent bond, varicus types of
hybridization and shapes of simple inorganic molecules and ions, valence
shall electron pair repulsion (VSEPR) theory to NH,, H,0%, 8F,, CIF,,
ICl," and H, O, MO (heory, homonuclear and heteronuclear (CO and NO)
diatomic molecules, multicenter bonding in electron deficient molecules,
bond strength and bond encrgy, percentage ionic character from dipole
moment and electro-negativily difference.

Unit II Chemistry of main group elements '

(A) s-Block Elements: Comparative study, diagonal rclationship, salient
features of hydrides, solvation and complexation tendencies including
their function in bio-systems, an introduction. to alkyls and aryls.

(B) p-Block Elements: Comparative study (including diagonal relationship)
of groups 13-17 elements, compounds like hydrides, oxides, oxy acids
and halides of group 13-16, hydrides of boron-diborane and higher
boranes, borazine, borohydrides, fullcrencs, carbides, fluorocarbons,
silicates (structural principle), tetrasulphur tetra nitride, basic propertics

- of halogens, interhalogens and polyhalides. - :

(C) Chemistry of Noble Gasses: Chemical properties of the noble pascs,

chemisiry of xenon, structure and bonding in xenon compounds.

Unit III Xonic compounds: Bonding and Structure -

(A) Tonic solids — Ionic structures, radius ratio effect and coordination number,
limitation of radius ratio rule, lattice defects, semiconductors, latiice
energy and Born-Haber cycle, solvation energy and solubility of ionic
solids, polarizing power and polarisability of ions, Fajan's rule, Metallic
bond-free electron, valence bond and band theories.

(B) Structure of Ionic solids: Definition of space latlice, unit cell; Laws of
crystallography — (i) Law of constancy of interfacial angles, {1i) Law of
rationality of indices (iii) Law of symmetry, Symmetry elements in crystals.
X-ray diffraction by cryslals, Derivation of Bragg equation, Determination
of crystal structure of NaCl, KCl and CsCl (Laue’s method and powder

methad).



Duration- 3 hours.

from each unit. The eandidate
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(C) Weak Interactions- Hydro -
Unit IV Acids and Bases ydrogen bonding, van der Waals forces,
(A) Theories of Acidsand Ba
. ses: Arrhenius. Bronsted- s
E'E:;Lnldsjt;ﬂcm ar_u:[ Lewis concepl of acids and hachcs‘ENEr:}c?I:th R
(B) Cun; ; t ?‘SES with special reference o liquid Ammonin lf"l-ﬂys'cT o
N ZI;dﬂb;::rd :eufui gnﬂ: Acids and Bases (HSAR): C1Iasq5;]1!ic£'r:3 r
5 as hard and soft, Pearson’ ) on o
strenpth on's HSAB conc acid-
hﬂrdngcss z:: Sf;aﬁrﬁncss and soltness, Symbiosis, Lhenre{:iﬁ!:lallquﬁ:il;asi
(C) Solvent Systems: ;Sﬁ clectro negativily and hardness and softiess °
their gencral hs- }’Efca-l propertics of'a solvent, lj.fpes of solve :
il a c 'arar:l:nshcs reactions in non-aqu ents a.nd
— : er_encﬂ to liquid NH, and liquid SO queousEsOlvenTsEwIth
"'(;} CE‘;“"“"}' of Transition Elements
emistry o : -

.Pmpcniesyuf?; Ebllen;cents of First Transition Series: Characteristi
it thn:n'.? ;.Iﬂmﬂms’ propertics of the clements of the f ‘i
and complex » HICIT BInary compounds (hydrides, carbides and.o _dlrs
coordi Plexes with respect to relative stability of their oxidati —_

55 G |_nztllmn number and geometry.- xidation states,
emistry of Elements of Secand .
ch et a8 o and Third Traasig s
dracteristics, comparetive treatment of Zi/Hf: NIJJ’IT: E:;;;ﬁfiﬁtnera]
v ' rcspecl

of ionic radii, oxidat
» OXidation states, m 1 :
and stereochemistry, » Mmagnelic behaviour, speetral propertics

.Textbooks and References -

’ Eii;i gﬂgcisc'lnmgﬂniﬂ Chemistry, ELBS
g » B.X. and Mec Danij Tk . ' .
Chcmisn-}, | ,I -ﬂn“:-[, D-II.,PCUnCﬂPtS & Mgadels of Inﬂrgaﬂiﬂ-
Day, M.C. and Seclbi ' :
’ - clbin, J. Théoretical Ino 1 : y
S ki s Sham B e g Bl
Y

lames Huheey, Inorpani ;
» i[10TEaNIc chem ' Pringj
" Pearson Education India tsiry: Principles of Structure and Reactivity,

B.N. Figgis, J.E Huh ' :
Education ce%: P.W. Atkins Inorganic Chemistry, Pearson

6

. Te D : :

8 uward Shriver, Inorganic Chemistry, W. H. Freeman
9.

MW

G . 5
A_RWR_ ﬁ;ls?%ﬂfd Inorganic Cr!ﬂrnistry. University Science Books
Cé ZDII State Chemistry and its Applications, Wile
(IT) - Paper I PHYSICAL CHEMISTRY d

Sy g s are required to a .
Unit- I Mathematical Concepts and Nuclear tglﬂl:;ins?fyqumun trom each unit.

(A) Mathemati i
i m::l l:]l;j;nt:-cepts: Logarithmic relations, curve sketching, I
X" . sin x, lo :_“3.‘" of slopcs, differentiation of functions like,-K“Ear
reciprocity relsﬁin;smalﬁltgza??nd l'l'lifl'limﬂ, partial ditferentiation ’;:E
. § PR n of some uscful/ ctions-
(B) IFI';;TI!:;E:I‘G:ILS and combinations, Factorials Prnbabﬂrif;:rﬁﬂm functlons
emistry: Radioactive decay . -

constant, half-1if : ccay — decay law, disint ;

 half-life and average Iifc, alpha and beta disinforration veatrr
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Unit —f[ Behaviour of gases

Unit 111 Liquid and Colloidn] States

ear reactions fission, fusion, artificial

radioactivity, applications of radioacuvity, nuclear power, carbon dating, -
bioclogical elfects of various typcs of radiations, nuclenr chemistry flor
pcace, Nuclear chemisiry in Medicine and diagnostic lechniques. ..

group displacement law, nucl

" (A) Gascous States: Postulates of kinetic theory ol gases, deviation from
:deal behaviour, Vander Waals equalion of slate;

(B) Critical Phenomena: PV scotherms of rcal pases, continuity of slates,

the isotherms of van der Waals equation, relationship between critical

constants and van der Waals conslants, the law of corresponding stalcs,

reduced equation of state. _
(C) Molecular velocities: Root mean square, average and most probable

velacities, Qualitative discussion of the Maxwell’s distribution of
molecular velogities, collision number, mean frec path and collision

diameter, Liquification of gascs {based on Joule — Thomson e[fect).

(A) Liquid State: Intermolecular forces, structure of liquids (a qualitative
description).Structural differences between solids, liquids and gases,
Liquid crystals: Difference between liquid crystal, solid and liquid,
Classification, structure of nematic and cholestric phases, Thermography

and seven segment cells. _ :
(B) Colloidal States: Definition of colloids, classification of colloids, Solids

in liquids (sols): properties — kinetic, optical and electrical; stabilily of
colloids, protective action, Hardy-Schulze law, gold number. Liquids in
liquids (emulsions): types of emulsions, preparation, Emulsifier, Liquids
in solids (gels): classification, preparation and properties, inhibition,

general application of colloids, colloidal ¢lectrolyles.

\. Unit IV Solutions, Dilute Solutions and Colligative Properties

(A) ldecal and no-ideal solutions, methods of expressing concentrations of

solutions, activity and cocfficicnt.
Raoult’s law relative lowering of

(B) Dilute solutions, colligative properties,
vapour pressure, molecular weight determination. Osmosis, law of osmotic
pressure and its measurement, determination of molecular weight from

osmotic pressure. Elevation of boiling point and depression of freezing
point. Thermodynamic derivalion of relalion between molecular weight
and clevation in boiling point and depression in freczing point.
Experimental methods for determining various colligative properties.

Unit V Concept of Equilibrium

"{A) Chemical Equilibrium: Equilibrium constant and free encrgy-

Thermodynamic derivation of law of mass action. Le Chatelier’s
principle.Reaction isotherm and reection isochore — Clapeyron equation
and Clausius — Clapeyron equation, applications. -
(B) Phase Equilibrium: statement and meaning of the terms — phase,
component and degree of freedond, derivation of Gibbs phase rule, phase
equilibria of one component system-water, CO, and S systems.Phase
equilibria of two component system — solid — liquid equillibria, simple
"eutectic-Bi-Cd, Pbh-Ag systems, desilverisation of lead.Solid solutions —




o o ey (S e e el

M.D.5.U. Syllabus / B.Sc. B.Ed. Programme /25

24/ M.D.S.U. Syllabus / B.Sc. B.Ed. Programme

-compound fnrm_atinn ‘with congruent nif:lting Point (Mp-Zn) and
Incongruent melting point, (NaCl-[1,0), (FeCl,-H_0) Syslem. Freezing

mixtures, acetone-dry ice. wiquid-liquid mixiures- [dea) liquid mixt

Raoult's and Henmy's lasw. Non-idcaj s_'-,rslcm-azculrnpcs- HCI-H 'Dllrcs,
cthanol —~ water systems.Partially missip liquids - Phenof yain
tnmclhy]am:nc-wm::r, Hicotine-water Systems.Lower and ypne ol-water,
cmperature. Effect of impurity on consolute [cnlpcratuﬁgl}l;r?]?i:ilglf

hl'ql.[jds Stcam djSl“lﬂ -{J' 1 ] n -
¥ tl H.NErnst dlslrib L I m r
: “_ : “_ . [j - '.ID I-ﬂ'lr I.hc mﬂd}’nﬂ IC

Textbooks and Refercnces

Duration: 5 Houys

i. Engel, Physicg] Chemistry, Pearson Publications
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PRACTICAL

-Max. Marks: 59 Min. Pass Marks . i8

'(A) Inurgnﬁic Chemistry

Semi micro analysis: [ re :

: 5: Detection of the '

; o : : : Presence ofthree cations and three anjon
(lﬂE!Udmg interfering) in a given mixlure Qualiatively. i

(B) Organic Ch emistry:
Lﬂhnrntury,tnchp iques

Calibration ¢f Thermometer

Naphihatene (80-82°y), Acetanilide (113.5-114°C), Ureg (132.5-133°C), Distilled

2
a.
b.
<3
H.
b.
C.

d.

e,
4.
&,

g

Water (100°C)

Crystallization

EI??ICTPI of induction of crystallization
thalic acid from hot water (usin

— boiting wﬂté’r g fluted filter paper and stem less funnel)

Naphthalene from ethanol

Benzoic acig from water

of Congo Red ys; < s : .
Sublimation (simple angd Vncu::;]g '8 dﬂm]nrm“g carbon) using cthanoi.

Carnphcfr, I\{ﬂpbtha!ene, Phthalic acid ang Succeinic acid
]l;e:crmmntmn of melting pointy boiling points '
E E L ] - -
tlermination of melting point: Naphihaicne, Benizojc acid, Urea, Succinic

acid, Cinnamijc acid, Salicv]; '
25 4 . : F oLl o ] c 4 meo b
Dichlorobenzene, Aspirin, = - A°Ctnilide, m-Dinitrobenzene p.

Determination of boiling points: Izthanof, Cyclohexane, Toluene, Aniline and

b.
Nirobenzene.
(C) Physical Chemistry
l. Chemieal Kinetics
a. To delermine the specilic reaction raic of the hydrolysis of methyl acetate/
cthyl acetate catalyized by hydrogen ions at room lemperature,
b. To study the eiTect ol acid sirength on the hydrolysis of an csler.
¢. To compare the strength of HCT and H.S0, by studying the kinetics of
hydrolysis of ethyl acetate.
d. To study kinetically the reaclion rate of decomposition of iodide by
1,0,
2. Colloids.
4. To prepare arsenious sulphide sol and compare the precipitating power
of mono -, bi- and trivalent anions.
3. Viscosity
a. To determine the percentage composition of a given mixture (non
Interacting systems) by viscosi ly method,
b. To determine the percenlage composition of & given binary mixture by
viscosity method (acctone & cthyl methyl kelone)
4. Surface Tension : .
a. To determine the surface tension of amyl alcoho! in water at different
concentrations and calculale the excess of these solutions,
b. To determine the percentage composition of a given surface tension
binary mixture by surface tension method (acetone &ethyl methyl
Ketone), o E
CC-3Z00LOGY :
Scheme Exam Duration Max.Marks Min. Pass Marks.
Paper [ 3 hours 40 (External)
10 (Internal) 36
Paper 3 hours 40 (External)
10 (Intcrnal)
Prociical 4 hours 50 (Extemal) 1d =,

Note :  Internal Marks will be awarded on the basis of two internal written fests

Duration : 3 Hrs,

¢ach of 10 marks for each paper and the average of both t1he tests will be.

laken. '

CC-3()-PAPER ] : NON CHORDATA
: " Max Marks : 40

Objectives :

To enable students to understand invertebrates, the organizational

hierarchies and complexitics, the cvolutionary (rends in exiernal
morphology and internal siructure: identification and classification with

¢xamples, to enable them 1o understand various modes of adaptations in
animals.

Note :The paper is divided in five independent units. Two questions will be set

from each unii. The candidales are rcquired to altempt one question from
each unil. ‘ :
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Unit—1I

a) - General principles of taxonomy and classificalion. Qutline classification
of Prolozoa up to order.

b) General Structural organization of A moeba. Cuglena and Plasmoditn,

c) Habitand habilat, structure, nutrition, esmoregulalion and reproduction
ol Paramecium

d)} Locomolion in Protozoans- pscudopodial, ciliary and flagellar.

¢} Nutrition in Protozoa

I} Reproduction in Prolozoa.

Unit —11

a) OQulioe classification of Porifera and Coelenterata up to order.

b} Habit, babitat, morphology, inlernal structure, reproducation of Sycon

c) Canal system and skeleton in Sponges

d) Habit, habitat, morphology, intemal structure, nuirition and reproduction

of Obelia
e} Polymorphism in coclenterates,coral reefs
Unit - TIT ;
a} QOulline classification of Platyhelminthes and Nematheminthes up to
order.

"b) Habit and habitat, morphelogy , intcrnal siructure, reproduction and life
—¢ycleof Fasciola, and Ascaris
c) Parssitic adaptations in Helminthes
Unit—-IV .
a) Outline classification of Annelida and Arthropoda up to order.
b} Habitand habitat, structure , nutrition, respiration, circulation, excretion,
hervous system and reprodtiction of
(1) Hirudinaria -
{ii) Palaemon
c) Peripatus : structure and affinities
d) Mouth parts and ﬁ:eding habits of Insects.
Unit -V
a) Outline clasmf'catmn of Mollusca and Echinodermata up to order
b) Habitand habitat, structure , nutrition, respiration , blood vascular system,
cxcreton, nervous system and reproduction of Pila
¢) - Torsiom in Gastropoda
d) Habitand habitat, structure, nutrition , respiration , blood vascular system,
. excretion , nervous system and reproduction of Asterias
¢) Larval forms of Echinoderms.
Textbooks References: -

1. Modem Textbook of Zooiogy Invertebrates by R.L. Katpal ~{Rastogi
Publication , Meerut 10™ Reviscd Edition )

2. lnvert::brull: Zoolopy series (Protozoa of Echinodermata) by R.L. Kotpal -
— {Rastegi Publication , Mcerut)

3 invertebrate Zoology by E.L. Jordan and P.S. Vernna — 8. Chand & Co.,
Delhi

4,  Invertebrate Znnlugy by LK. Dhami and P.S. Dhami - S, Chand & Co,,
Delhi
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5. A textbook of Invertebrate Zoology by S.N. Prasad — ( Kitab Mahal,
Allahabad)

O I.ife of Invertebraie Zoology by Russel and Hunter — ( Macmillan)
Tt Invertebrate Zoology by R.D. Barnes :- ( W.B. Saunders, Philadelphia)
3. Amanual of Zoology Vol. 1 by Ckambematha Ayyar { Vishwnathan,Madras)
£ The invertebrate series of L.H. Hyman — { McGraw Hill)
]

0. A student’s textbook of Zoology by Adma Scdgwick Vol .1, I1 & ITI { Central
Book Depot, Allahabad)
[1. A texibook of Zoology Vol. I by Parkar and llaswell — ( Macmillan)
-2 Lower non chordate, Dr VS Pawar, Hindi Cdition, College hnak centre,
" Chaura Rasta, Jaipur
13. Higher non Chordate, Dr VS Pawar, Hindi Edition, College book centre ,
Cheura Rasta, Jaipur
14. Animal taxonomy and evolution, Dr VS Pawar, Hindi Edition, Collcge book
centre, Chaura Rasta, Jaipur

CC -3 (I]) -PAPER 11 :ANIMAL CELL BIOLOGY AND GENETICS
Duration : 3hrs. Max. Marks : 40
Dh]ectwes :

~ To enable students to comprehend the modern concepls and applied
aspeets of Cell Biology and modem concepts of Genetics and to create awarcness

regarding inheritance. ~
Note : The paper is divided in five independent units. Two questions will be set
from each unit. The candidates are required to attempt one question from

. each unit.

Unit ~ 1 '
Introduction to cell ;: Discovery, characleristics of prokaryoetic (bagterial) and
eukaryotic cells (plant and animal cells), cell thcory, viruses and viroids.
 Cell membrane: Ultra structure, chemical composition, medels, unit membrane
concept, fluidity, glycocalyx and functions of cell membrane Modifications

(specializations) of plasma membrane. Transport across cell membrane: Passive

transport {(osmosis, diffusion), facilitated (mediated) diffusion; active {ransport
(primary and seécondary) and endocytosis and exocylosis.
Milochondria; Morphology, ulira structure, chemical composition, functions,
oripin, ¢leciron transport chein and generation of ATP molecules.

Unit —I1 ’ '
Ulitrastructure , types, chemical composition, origin and t‘unctmns uf
(i) ERand Gﬂlgn-cnmplﬂx
(ii) Lysosome, Ribosome,
{iii) Centriole,
(iv) Cilia and flagella

Unit I1I e

a) Nucleus: occurrence, humber, shape, size and struciure (nuclaar envelupes.

nuclear matrix and nucleolus)

Chromosomes: Introduction, discovery, morphology, structurr:_

(chromatids, primary and sccondary consirictions, nucleolar urgﬂmzcr and
tclomeres) types, Chemical composition and functions. Chromosomal

organizations: Euchromatin, heterochromatin, nucleosome concept.

S T P
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" b) Cell reproduction: Cell
and meciosis.

¢) Chromosomal mutztions-

eycle, phases, process and significances of milosis

(1) Variation in chromosome numbar ( .
i ancuploidy and '
(i) Structural changes in chromos ploidy cuploidy)

omes (deletion, duplication, | 51
: ‘ . Inversi
and translocation). | .

Unit -1V
a} Mendelian principles of inheritance-
Cross and test cross.
b} Deviation of Mendelism — incomplete dominanc
gcncs;_mnd:ﬁFatiun of3:land9:3:3:1 with examples problems
c) Gene mf.cractmns : Epistasis, complementary, supplementary, duplicate
Benes with cumulalive effects and collaborator genés. 1
. d) Multiple alleles: Characters, cxamples pseudoalleles, inheritance of A, B
Unie AB, O and Rh blood groups (antibody reactions) e
mL-—-vy-. . : ) ' .
~ a) Sex —determination — Genetic {sex ¢
diploidy mechanisms), hormonal
. determinations with cxampies,
b) Sex-linked inheritance- whilte
and hemophilia in man.
¢) Linkagg:. Definition, difference between linkage and jndependent

assortment, different views, chromosomal theory of linkage, kinds, linkage

* groups and significances,
d r i L] [ ] L |

). C:;'ﬂss_lng over- Definition, mechanism. theorics, kinds, frequency, factors
aflecting crossing over and significances, ' o
Textbooks and References - '

1. Molecular Biology of the Cell. Albe
. : rts et al, 3%ed Garland Science 2008
2. ;':[nclnl;cular Cell Biology ., H Lodish MP Scottetal 7" Ed, McMillan Pul:;

3. Bioghemistry , Molecular Biojo ' '
1 1oq 2 2y and Genelics 5 -
- Willaims and-Wilkinson, 2013, - ED, Llppmﬂml

Cell Biology Gemid Karp, 7" cd, Wiley1 Pub 2[!]4.1

Cell and Development Biology by S : '
. t 2 .
Publications . 2003] EY DY oastry, Slﬂgh & Tomar- ( Rgtﬂgl

6: - .Essentials of Molecular Biology ,2nd
Publishing N Dclhi 1996

7. Biochemistry and Molecular
Cambridge 2010,

g. . E:;: ;:}:&{;i;uémﬂﬂlijulngyiygﬂ Gupta ~( Rasldgi Pui:licatins'ZDDEJ
. i .B Power imalaya publishing Hou r )
13. Cell Biology by de Roberiis oL al-(W.B Saunders ?Fhilﬂs:élﬁl?ir:;ay}

11, Atextbook of Cyluilﬂg}r oy R.C Dalela &'SR. Verma —( Jaiprashnath &

monohybrid and dihybrid cross, back

¢, codominance and lethal

hromoseme, genic baiance and haplo-
and environmenigl control of sex

eye color in Drosophila, colour blindness

Lh

ed, David Freifileder, Panima;

Biology , K Wilson & J Walicer, i

. -Co.-Meerut).' .- -

| 12. Cell Biology by J.D. Burke — (Scientific Book Agency , Caleutta) -
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13. Cell Biology : A molecular approach by R.D Dyson- Allyn & Bacon,
Boston) :

14. Cell Biology by R.M. Dowben — { Harper & Row, New York)

15, Cell lTunction by L. L Langley — ( AlTiliated East West Press, New Delhi)

16. Cylology by C.D., Darlinglon .

17. Ccll and Moledular Bioclogy by de Robertis ED & de Robertis EMI Ir.
(1990). Holt W Saunders Internationl |

18. Genelics- P.S, Verma & V.K. Apgarwal, 8. Chand& Co.Dellu

19, Principles of Genetics Gardner, Ed 7" Wiley Eastem Pvl Ltd 2013

20. Genetic — Winchester, Oxford IBI1 Publications

21. Genetic — Stickberper, Macmilltan Publications,

22. Immunology , Kuby 7" ed, Owen Pumt Stenford McMillan, 2013

PRACTICAL

Max. Marks : 50 Min. Pass Marks : 18

Duration : 4 Hrs.
Objcetives:
To understand intemal organization and skills- of staining and mounting
of materials (lemporary and permanent), of dissection, display and -
labeling, of preparation of cultures of invertebrates by using common
culture methods; laboratory observation of animal and cell'division.
Course Content h :

1. Siudy of museum spccimens wilh respect to levels and patterns of
organization biosyvtemaotics.biodiversily, adaplations, development stages,
population dynamics, ecological implications ectc: Porifera —Sycen,
Spongilla, Euplectella, Leucosolenia, Hylonema , Hippospongia,
Euspongia: Cocleterarta — Hydra, Tubularia, Millepora, Physalia, Porpita,
Veflela, Aurelia, Tubipora, Alcyonimm, Metridium, Pennarufa,‘ Crrantia,
Fungia, Gorgonia, : :
Helminths : Fasciola, Taenia selfium, Planaria, Ascaris, Ancyclostoma
Annelida @ Nereis, Heteroneresis, Aphrodite, Chaetoptreus, Arenicola,
Pheretima, Hirudinaria 2
Arthropoda : Palaemon, Eupaguris, Sﬂﬁfupg_ndra, Apis, Peripatus.
Mollusca : Chiton, Pila, Aplysia, Helix, Demtaliium, Mytilus, Pinctada, Unio,
Sepia, Loligo Octopus: . ' R
Echinodermata: Antedon, Holothuria, Cicumaria, Astropecten, Asterias,
Echinus Z e

+ 2. Microscope : Simple and compound microscope, werking mechanism and
maintenance : : S w® o

3., Study of Permanecent slides :

Paramecinm, Parameciwun in Conjugation, paramecium binary fission,
Euglena, Vorticella, Sycon L.S., Sycon T.S,, Hydra L.S_, Hydra T.S, Cercaria
lorva, Metacercaria, Miracidium larva, Sporocyst larva, Redia larva, Ascaris
male and female T.S., T.5. thorough pharynx ;eg:iun, Gizzard and intestinal
region of Earthworm, T.S. through buccal cavity of Hirudinaria, Zoca,
Metezoern, Nauplius, Mysis, T.S. of gill of Unio. T.5. of the shell & mantic
of Unio.-Glochidium larva of Unio, T : '
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4. Dissecti i '
1$5€cttons and/or its demonsimtion through Charts/Models/Video/CD/

digital allernati

ative elc and/or pre ' : -
Lo : pdralion of workin mode |« s A,
systems of the following animals: & models ofthe diffrent

I. Earthworm: Allmentary canul Nervous
2, Leech PAlimentary canal |
3. Cockroach : Moulhparts,
4, Prawn : Nervous Syslem
5. Pila : Nervous system

s ; : :
Microsopic preparation or observation of the following:

Paramecium, Engilena, Sponge spicules, gemmules, Obelia, Hydra

parapodium of Nereis slatocyst
. of
radula of Pilg, gill of Unjo. d Srawr; motth baris of Cocks

Culture or Pammecfmu,Engfenn and Amoebea
Sf.ll.ld}' of bacterial and eyvkaryotic celil, |
: %hdcs of sub cellular compaonents ( Cell organelles)
“,} lZrylhrocyte plasma membrane permeability,

. Sludy of Karyotype and Idiogram of man.

IT.. Study of Barr Bodies | :
5 In human buccal epilhel;
/2. Drosophila culture and life cycle, pithelial cells.

13. Sexuai Dimorphism in Drosophiia,

sysiem , Reproduclive system

Dhgestive Syslem, nervous system

oach,

6.
7.
K,

Identification of wild or m i
: : - : or :
Study of salivary gland chromosomes of Drosophila Hiant varielies.

15. Problems on pedigree analysis.

6. ;Mciijijf-_s:!.q;Iies:d_f_:testes of cockroach, -

~Note:i -

] .
L]
—y——— T,
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=306 anlmhls fﬂ!‘ﬂisscchpn is sutu_ecl to the conditions that these are not
SEABE t1-'1-.*1"4L'::I: Or any- other legislation. |
e Tequire UDmt the following during e ination:
i Eon et AT H1g exammalion:
_ =J%S%Pnti‘hc mstrument/ technique about its principle, working
e =i APplicatons; and /or reagents / solutions preperation,

bitat from theijr local

o SB;ld}:_Etfamm_aIsfrmn their natural ha
B Vemiicamipost eic.

Time allowed - 3 Hrs.
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I SINEOLALY Mountin — onc (Stainmng, identification, sketch) " | 4
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o TN Speeiinens - 4 or 6 {1dentificalion and classification) | 12

Eeslogical :
: ___lﬂgl.ﬂal note — one Specimen

ith reasons)

| Preparaljgn'_qﬂchrnmntnme slide {grassh

Drosophila spotting 7 pedioms —— o 27 pedipre ‘
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CC — 4 BOTANY

Scheme Exam. Max. Marks Min. Pass Marks
) Duration
Paper | 3 hirs. 40 (Extermnal) ———
_ 10 (Internal) 36
Paper 11 Ihrs, . 40 (Externaly =~ ~—=
10 (Internal)
PPractical 4 hrs. 50 il 18

Note : Internal Marks will be awarded on the basis of two internal wrillen [ests
cach of 10 marks for each paper end the average ol both the tests will be
Laken. '

CCA(I) Paperl: DIVERSITY OF MICROBES AND LOWERPLANTS

Duration: 3hrs Max. MWarks: 40

Note 2 The paper is divided in five indcpendent units. Two questions will be set
from cach unit The candidates are reguired to atiermpt one question from
cach unit.

Unit -1 _

Viruses and Bacteria: Structure, Multiplication, transmission and discase symptoms

of viruses; Structure and economic importance of mycoplasma; Bacteria— structure,

nutrition, reproduction and econornic importance, Gram’s staining; General account

. and economic importance of Cyanobacteria.

Unit II
Aleae: General characters, occurrence, classification iFriLschl, 1935), Pigment
constitution, fine structure of algal plasiids, life-cycles, Origin and evolution of
sex and thailus in algae.
Cyanophycene: Life Cycle of Nostoc, Anabaena and Oscillatoria
Unit I1I
Structure, reproduction and cvolutionary significance of following genera:
Chlorophyceac: Chlamydomonas, Fefvox, Oedogonitn and Coleachaete
Xanthophyceae: Vaucheria, '
Phaeophyceae: FEctocarpus, Sargassum
Rhodophyceae; Polysiphonia
Unit IV
Fungi: General characters, occurrence, classification (Alexopolus and Mims, 1979;
G. C. Ainswort,1986), Types of mycelia, structure of fungal cell, fungal [agells,
Nutrition and economic importance of fungi. Host-parasite interaction, Contro! of
plant diseases.
UnitV
Structure reproduction and life history of
Mastigomycotina - Synchiytrinm& Phviophthora
Ascomycolina — Saccharaontyces, Enrotium, Peziza
Basidiomycotina — Pucernia, Agaricus, Ustilago ™
Neuteromycotina — Alternaria, Cercospora, Colletotrichum,
General account and economic importance of Lichens
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- Structure, reproductior, and cvolutionary significance of following genera:
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" Text books and References:

* Smith, GM. 197 Cryplogamic Bntaﬁ}a Yol. t Algae & Fungi. Targ
McGraw Hji) Publishing Co, New Dclhi.
*  Sharma, O.P. 1992, Text Book ol Thaltophyies, McGraw I1ill Pub, Cp.
*  Sharma. P.D. 199]. The Fungi. Rastogi & Co. Meerut.
® guhu. I1.C. 1990. An Introduction (o Fungi. Vikas Pub. House Pvt. Lid,
elhi. |

- Clifton A. 1985 Introduction of the Bacteria, MCGI:;W Hill & Co. New
York. '
CC—4(II) Paper II; DIVERSITY OF CRYPTOGAMS
(BRYOPHYTES & PTERIDUPHYTES]

Duration: 3 hrs. Max. Marks: 40
.Note:  There will be ten questions in all, 1wo from cach unit. Sludents have g

answer five questions selecting one from each e,
Unit 1 :

General characiers, distribution, origin of the Jand habit in plants, classification,

Evnlutiunarr lrends in thallus and sporophyte development; Alternation of

generalions; classification; and Economic importance of Bryophyies.
UnitII i ' |

Hepaticopsida — Riccia, Marchantia !
Anthocerotopsida - Anthoceros
Bryopsida - frunaria

"‘Unit I
General chamcters, distribulion, classification, stelar cvolution, heterospory and

; origin of seed habit, and life cycles in pteridophytes.

Structure, reprod:tction and evolulionary significance of the following penera:
Psilotumn; Lycopodium e | '

Structure, reproduction and evolutionary significance of the following genera:

J_i;eiagineﬂa ; Eguisetum; Pteris and Marsilea.
Unitvy -~

Geological time scale, fossils and fassilization processes, significance of fossils,

~Study of the following form gcncna of fossils

(a? Rhvnia.
(6} Calamites
(c) Glossopteris
Text books and References: y o F '
* Smith, GM. 197, Cryptogamic Botany. Vol, | Algae & Fungi. Tata
McGraw Hjjl Publishing Co, New Delhi.
®  Sharma, O.P. 1992. Text Book of Thailophytes. McGraw Hiil Pub. Co.

*  Smith, GM. 1971 Cryptogamic Botany. Vol-I1 Bryophytes and Pterido-
phytes. Tata McGCraw Hill Pub. Co. New Delhj.

*  Puri, P‘. 1980. Bryophyta. Atma Ram & SonsDelhj,
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PRACTICALS
mMax. NMarks: 50

733

Duration: 4 hourg Min.Pass Marks : I8

Course Content:
Study of the genera included in Theory svllabus of Algac and Fungi by making
lemporary micro preparations and observatjon o’ permanent slides.
Qbscervalion ol disease symplams in host infected by Fungi, Bacteria, Viruses and
Mycoplasma, Section citting oldiseased malerial and idenlification of the paithogens
8s per the theory syllahus. ' :
Study of momphology, anatomy and reproductive structures of genera included in
Bryophyics and Pleridophyles by making tempeorary micro preparations and
observation of permanent slides.
Gram staining of bacteria.
Study of crustose, foliose & fruticose Lichens.
Maintenance & submission of a record of all the Laboratory activities.

CC-5 Mathematics

Scheme Exam Duration Max. Maorks Min, Pass marks .
Paper-I 3 hours 60 (External)
15 (Inteenal) 54
Paper-II 3 hours 60 (Exiernal) '
15 {Intcrnal)
Note I: Internal Marks will be awarded on the basis of two internal

written tests each of 15 marks lor each paper and the average
of both the tests will be taken,
CC-5(1) Paper 1 : CALCULUS
Duration: 3Hrs Max.Marks:60
Note :- The paper is divided in five independent units, Two questions will be set
from cach unit. The candidates are required 1o altempt one question from each unit.
Unit-1
Tangents and Normal’s, sub langent and subnormal (Cartesian and polar forms),
Derivative of an arc (Cartesian and polar}, pedal equations, curvature.
Unit-2 -
Partial differentiation with Euler’s theorem and s applications, total derivative,
change of variables (polar 10 Cartesian and vice-versa), concept of tangent plane
and normal to a surface, maxima and minima of lwo variables including method of
undetermined multipliers.
Unit-3 . :
Asymptotes, multiple points, curve tracing (Cartesian, parametrie and polar).
Envelops and Evolutes..
Unit-4 o
Reduction formulae, double and iriple integrals, change of order of integration
double integrals, change of variables in multiple integration.
Unit-5
Quadrature, ractification, volume and surface of solids formied by revolution.
Textbooks and References: :
1. Advanced Engineering Mathematics: L. Kreyszig, 9" ed., Wiley Eastern,
- 2011,
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2. Engincering Mathemalics: Ram Babu, Pcarsn:;n, [ndia, 2010.

3, Calculus Vol. 1 and 2: T .M. Apostol (2007) Wiley

r!. Calculus: M. Spivak (2006)YCambridpe

2. Calculus: ). Stewart (201 2)Cengage Learning

O, Calculus and AnalyticGeometry: GB. Thomas, R, Finney (1995) Addison-

Wesley

CC:S (I1} Paper-Il : VECTOR GEOMETRY AND LINEAR ALGEBRA
Duration: 3Hrs Max.Marks:60
MNate :- The paper is divided in five independent units. Two qucst'iuns will be set
Eu:.n ulﬂch unit. The candidates are requured to attempt one question from cach unit.

nit-

Continuity and differentiability of vector functions, unit -langcnt veclor. gradient

dlre-:tm_nul derivatives, tangent plane and nomal line. divergence and curt of a
veclor lield. '

Unit-2

Inlu._:grntiun of vecters, theoremsof Stock, Green and Gauss (statement and
verification only). application to area :

Unit-3

Genceral equation of second degree, tracing of'conics, polar equation a conic. sphere,
cone and cylinder.

Unit-4

Mnlr.mcs,_ syst::.r_n of linear equalions,- Gauss ¢limination method, Elemlenlar}f
malru:f::s, invertible matrices Gauss-Jordan method for finding inverse of a matrix.
detcrminants, basic propenties of determinants. Colactor expansion, determinant

method (or finding inverse of a matrix, crammer's rule. Vector space, subspace
Exampies. ‘

Unit-5

Lim:ar. span, linear independence and dependence, Examples Basis, dimension.
r::-::lcnsmn of a basis of a subspace, intersection and sum of two subspace, examples
me,artraxfsfunnatiun, kerncl and range of a linear map, rank-nullity theorem. Ran]-;
of a mﬂtrn_n:, row and column spaces, solvability of system of linear equations
some applications. Inner product on R, Cauchy-Schwartz inequality, nnhnguna;

gram-Schmidt orthogonnlization process. Eigen values, Eigen vectors.
Texthooks and References:

1. . Calculus Vol. 2: T.M. Apostol (2007) Wiley

2. - Calcualus: J, Stewart (2012) Cengage Learning

3. Calculus and Analytic Geometry: GB. Thomas, R. Finney (1995)Addison-
Wesley E

4, | L_m:f:ur Arlgf:br_a: K. Hoffiman and R. Kunze (2009) Prentice-Hall

Z. IFinite Dlrn::nsmnal Vector Spaces: F. Halmos. {2012) Marlino FincBooks

: Introduction to Linear Algebra: G. Strang (2009) Wellesley

CambridgePress

T

L!'m:ar Algebra done right: S, Axler (2014) Springer ‘
Linear Algebra with applications: Bretscher (2012) Pearson

»

CC 6: VISION OF EDUCATION [N INDIA: ISSUES AND CONCERNS

Instructional Time: 4 periodsiweek . Max., Marle 73
Fxam. Duarmation: 3 [Hours Intecral: |15
Extcriial: 60

Ohjeclives of the Course:
QOn compliction of the course, the student teacher will be able Lo

* understand and analvse cducational concepts, Ltheir premises and contexts

that are unigue to education.

understand determinants of the purposcs and processes of education,
understand the role of educittion as an agency of social transformation.

reflect critically on concerns and issucs of contemporary Indian schooling,

develop their insight as future concerns of cducation.

analyse development of education in the light of socio-economic, political

and cultural development.

@ understand the relationship belween education and socicly acquaint with
the philosophy of Indian thinkers analysc the role of family and socicly
in modernizalion.

¢ pramote international understanding through cducation.

. appreciate the role of leacher in promoting social change.

Course Qutline:
Objectives: .

« On completion of the coursc the student teacher will be able to

understand the relationship between education and society
‘acquaint with the philosophy of Indian thinkers analyse the role of family
and socicly in modemization. ~

+ promote internalional understanding through education.

» appreciate the role of teacher in promoling social change.

Unit I Basic Concepts Used in Educalion _

e Education, schooling and training: aims, objectives, values, cthics and
logical analysis of relationship between mind and matter.

@ Secularism, democracy, equality, egalitarianism, culture, sozial
institutions, social grouping, social behaviours, social and moral values,
quality of life, social justicc and their educational implications,

e Salient features of Emerging Indian Socicty- our cultural heritege, its
composilenecss, unity in .diversity, our philosophical tradition, ceniral
teachings of Indian Philosophies: Contribution of Indian philosophical
thinkers in curriculum development and teaching. i

« [ndian Social system and the place of social therein. Typéfygf.'s'ﬁhﬁ“‘“"' = ._

and their patiern of relationship with soecial system. . -~
Unit 1I: Philosophy and Edacation
« Major Philosophical Systems- the
on education, Realisn with referenc
with reference to the views of Rouss
reference to Plmn, Socrates and ad
reference to Dewey Humanism and k
+ Educational thinkers and their contrit
education- M.K. Gandhi, Swami Viv
Krishnamurti.
Unit I1T: Education and medernization .
» India as a modemizing nation, the consiit
and the teacher's role in assisting the sta
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of education relevant to modem Indian society
) : _ :
Educational needs of modern India, role of socicly. fami'r and school

a ' ’ '
aida s:::r:::ml System in the development of child as an individual learmne
_ mu.zcn. Process of socialization ol the child; : o
Unit I'V: Education and social change |

® -Cﬂl:lcepl of social change, socjal mobility
sur.::-al stratification, caste and class structuj

| Soctal change in Indian Socicly trend st

. | on Education and educatigna] agencies

: * Education for Modemizac -

change on modermnjzation.

* Education for Narional
National integratjon.

. Education for peace, disarmam
Unit V: Education and National Conce

. .Prnmuting equality and equily,

Acullural analysis,

soctal control, cultural lag,
re 1n Indian society.,

udy. Impact af social change

ion altributes of’ modemity, impact of sociaj

participation

development, Education for emotional and

ent and International unﬂﬂrstanding.
ns

, ‘ protective discriminat; ;
L. 7.7 education. . Iscrimination uf‘cumpcnsalnry
BN i o iy A O] i S I :
et~ wMivérsalisation -of Elementacy Educats - |
FTIIEE N wdltane due to dropout and stagmaiiny oo 8 With educational
':'“"...'.. .:'d :-l-r,-'l - - T T i i o o - ! n S ﬂ
gzifmoesuireathieveent. - . gnation. enrolment, retention and
ot n T e T Vi L " @
Fo sy St by =Iteetsalisation of Secondary ed

— -y -

: of s f:-ciﬂl ; .
SSCIST) and the disaieg, T o £10UPS: disadvaniaged
SpERLAr-and scientific outlook.

i zyaudation ucation: resources i
‘ mﬁ S N byl : and commitiment
mo et LN E=e dyicational needs

£iNeTRing izsues based on Education:

G and g

E"‘E_‘: < s a o e T
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Sugpested Readings: :
1.  Apgarwal, I. C, 1988. “Theory and Principles ol Education™, Vikas
Publishing Housc.
Tarachand, 1990, “Principles of Teaching™ Anmol Peblications,
Moore, W.E. 1965, Social Change. Prentice Hall. :
Aggarwal. |. C. 1996. Philosophical and Sociologicat Bases of Educalions,
Vikas Publishing [House.
5.  QGovi. ol India, 1964-0606. Report of National Education Commission.
NCERT, New Delhi,
6. Bhanu Pratap Singh, 19920, Aims of Lducalion in India, Delhi: Ajania
Publications. . :
~7. Shikk, PD. 1976. Towards the New Patiern of Lducation India, New
Delhi: Sterling Publishers.
MNCERT, 1984. The Teacher and Gducation in Emerging Indian Socicly.
Basu, D.D. 1976, Introduction Lo the Constitution of India, Nevs Delhi:
Prentice Hall.
10. Brown, F.G 1990. Educational Sociology, New [Xelhi: Prentice Hall.
11. Sieven 15 Cahn. (1970). 1he Phitosophical IFoundation o Education,
New York. Harper & Row Publishers., :
12, Sykes, Marjoric.( 1988). The Story o!f Nar Taleem. Wardha, Nai Talcem
Samili.
13. Thapan. M. (1991}, Life at School: An Ethnographic Study. Delhi. Oxford
Universily Press. ;
14. Anand, C.L. eial. (1983). TheTteacher and Education in Emerging Indian
- Society New Delhi. NCERT. -
15. Receporofthe University Education Commission, (1948).
16. Scxcna N.R. (1995-96) Swaroop Philosophical and Sociological
I‘oundntion of Education. Mecerut. Usha Printer. '
17. Tancja V.R. (1973). Educational Thought and Practige. New ®cihi.
Sterling Publication.

18. Wi 7RI oTam, (1999) fEr & Y smam W@ wrer =1 e,
feeell, A/ UHTEH, §—54, HFHUGN U | Y :
19. < wyar Tt ¢ Sf. woiw= R Tl (1998) Affs waerar=,

7% il vewiRRs ultawt wve Reghiees | |
. 20. JARIR. WP IATeE T, . N, (1990) T & i~ e .

AR, eI BT wer arprear |

Group C: Developing Teacher Sensibilitics
Section I;: Expericences for Teacher Enrichment

Fei

2

" g ETE 1: Enriching Learning through Information and

Communication Technology :
Instryctional Time; 2 periods/week | . Max. Marks: 50

. . _ Internal: 50
Objectives of the Course: . 3

’

On the completion of the Course, the student tcacher will be ableto « .
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% recagnise. understand and appreciate ICT as an ciTective leamine loul

for learners and as an enormous functional supporl Lo teachers.
Course Quiline:

Unit I: Relevance of ICT in education (Radio, Television, Compulers)
Rolc ol inlornation technology in construction of knowledge
© Possible uses of audio-visual media. computers, internet. subject specific
sollware. -
- *  Technological Pedagogical Content Knowledge {TPCK)
Unit II: Visualising Learning situation ustng Multimedin
- Use of radio and audio media: Scripi wriling, storylelling, songs.etc.
« Using appropriatc software (single and multiple media animalions and
simulation) ;

* LExploring ICT for teaching-Tearning, curricuium analysis te delermine
methods of transacting

»  Classroom organisation for ICT infused lessons { Teacher led instruction,
Self-learning and group activities)
Unit [1I: Visualising technology-supported Learning Situations
Preparation of learning Schemes.
Interactive use of Dipital content,
. Focusing on ¢enhancing lcarning-appropriate technology.
Developing PPT slide show for classroom use.
Use of available software or CDs with LCD projection, smart board for
subject learning interactions.
* Gencrating subject- related demonsiration using computer soflware.
Unit IV: Internet Based Tools
Web 2.0 Tools :
Engeging in prefessional self-development.
Collaborative learning tasks.
Interactive use of ICT: Participation in Google / Yahoo groups, creation
of blogs, elc.
* Innovative usage of technology: some case Studies.
e Use G"f technology integration in resource-plenty as well as resources-
_ Scare situations. ' : _
*  Critical issues in intermet usage - authenticity of informaltion, addictlion,
plagiarism, downsides of social networking pgroup.,
Unit V: 1CT for Evaluation
o Evaluation and ICT for 'Evalualiun-purpuses
* Exploring software tools for cvaluation
* Focusing on enhancing Learning-tracking and managing students.:
L

Exhibition and peer evaluation of project lessons, Portfolio submissions
and evalualion.

Ylodes of Learning Engagement:

* Providing opporunities for group activities.

*  Group/Individual Presentation.

* Providing opportunity for sharing idea.

* Exploring to exemplar conslructivisi-learning situation.

[ pp—

]
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Desipning and setling up learning models.
Audio- Visual Presentation tollowed by its analysis ond discussion.

Praclical:

IFunctional knowledge of operating computers-on/oll, word processing,
usc ol PowerPoint, Excel.
Compuler as a learning (oo

Etlective browsing of the internet {or discerning and selacting relevant ©

information.

Survey of cducational siles based in India.
Downloading relevant material.

Cross collaling knowledge from varied sources. :
Compelencies in developing original soflware.
Practlical exercise on windows and office package.
Trouble shooting and secking help.

Installing hardware and software.

Synchronous communicalion on the web.

Projcct using Web 2.0 Tool.

Use of Smart board / interactive board.

Modes of Internal Assessment Marks
Written (ests 10

Presentation and Communication skills in subject specific matters = 10
Desighing innovative leaming situations 10
Performance in-group activily . : 10
Reflective written Assighments 10

Sugpested Readings: T~

10,

Imran R. Shaikh. [ntroduction to Educational Technology & ICT MeGraw
Hill Education (India) Private Limited (21* August, 2013).

Chris Abbotl. { 2001). ICT Changing Education. Psycholopy Press (2™
September, 2003). |

Saxcna. (2009). ICT in Professional Education. New Delhi. Aph
Publishing Corp. o 5 | |

Gwen Solomon, Lynne Schrum. Web 2.0 New Tools, New Schools.
International! Society for Technology in Education {15 October, 2007).
Gwen Solomon, Lynne Schrum. Web 2.0 How -To for Educators.
International Sociely for Technology in Education (15% October, 2010).
Debra Geoghan' Yisualizing Technology, Introductory(3™ Edition).
Prentice Hall( 18" May, 2014). -

Laxman Mohanty & Ncharika Vohra. ICT Stmatigies for schools. New
Delhi. SAGE Publication, (6" October, 2006). » '

Ed Bott, carl Siechert; €rnig Stinson. Wir'tglb;_ws 7 inside qu.-Ncw Delhi.
PHI Lcarning Private Icfmited, (3™ October; 2009). ce s

Pavid J emberton & J Scott*Hamlin. Flash 4 Magic. New Delhi.

T4

Techmedia, (11" January, 2000), - -

Andy Rathbone. Windows 8 for d,umrhics. John Wiley & Sons (23 |

November, 2012) - .
Beth Melton, ( 2013). Microsoft Office Professional step by step.

——— — —— e e b ——— — [

B N e e ——— e —— =




e e e e

_ _ . |

40/ M.D.S. L. Syllabus / B.Sc. B.Ed. Programme

Microsoft Press( 14" June, 20 13).

L2 r?ouglrs E Corner, The internet Book , Everything you need (o0 Ab .l
Computer Networking and Now [he Inwernet works (41h LCdition) Addison-
We sky (29" August 2006) '
[3, Preston Gralla, How the internet Works ( 8th Edition) Que Publishing
(1** December 2006) ‘ '
14. J._Mmhacl Stracz ynski. The Complete Book of scriptwriling. Writer
) Digest Books (1 Julv, 2002) -

I5: Z::-Nian Liand Marks S, Drew Fundamentals of Multimedia, 1* Edition.
Prentice — Hall (]t Novembér,2003) -

Section 1; Expcriences for Teacher Enrichment

ETE 2: Yoga, Health and Well being
Instructional time: 2 periods/ week ' '
Internal:50

Objectives of the Course: - -
On completion of the course, the student teacher will be able to:
* understand the importance of games, sports and yoga for development of

Max. Marks: 50

-

holistic health.
* know the status,
measures,
know about safety and fimst aid,
acquire the skills for physical fitness,
practice yogasanas, meditation and relaxation.

unders_tand various policies and programmes related to health, pi]}*sical
education and Yoga,

Course Outline:
Unit I: Yoga for holistic Health

* Meaning and definition ol Yoga- Need, importance and scope
Yoga- A way of healthy and integrated living |

Yoga- A way of socio-moral upliftment of individual

Ashtang yoga |

*  Characteristics ofa Yopa practilinﬁer and prerequisit :
Unit II: Health & Well being | 2 quisites of yoga practices

* Concept of health, im

health needs of child
children,

* Undcrstanding of the body system — skeleton, muscular, respiratory

[ 5

circulatory and digestive in relation 1o health. -

# Ell'rccl,:s of exercise on skelelon, muscular, respiratory circulatory and
digestive systems. ; '

® '_.':Inmmnn health problems and diseases.
‘mmunizatign and first aid with special re
diabetes and cardiac disorders..

* Food and nutrition, food ha
over abesity. .

identily health problems and bo Informed of remedial

portance, dimensions and deteriinants of health,
ren and adolescents including diflerently abled

causes, prevention and cure,
ference to rapidly increase of

bits, nuirients and their funclions, control

TOTLL I W e ) o ey uh.—..:—--
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Unit ITE: Athletics and Games

& Athletics — general physical filness exercises.
Games - lead up gamcs. relays and major games.
Rhythmic aclivities, gymnastics and their impact on kealth,
QOlympic movement.
Developmerit of motor components, speed, strength, endurance,
Mexibility, agility and coordinative ability
Modes of Learning Engagement:
Interactive discussions, group waork, sharing cxperiences, organizing activitics,
analysing topics on health related issues. demonstrations. observations, field VISILS,
preparing work books, mainiaining diary, participating in school health check up,
practical classes of first aid, projects and assignments. Playing games and sports
and performing Asanas and Pranayamas
Practical ~Games, Sports and Yoga
Rules regulationsrelated to games, sporis and yoga,Playving Votleyball, Baskelball,
Badminton and recreation pames. Performing Suryanamaskara and sclected
Yogasanas, mudras and pranayamas.

& Slanding Asanas- Konasana, Trikonasana, Vrikshasana, Tadasana
*  Silting Asanas — Vajrasana, Gumukhasana, Navasana, Veerasana
*  Lying on the stomach — Bhujangasana, Dhanurasana |
* Body twisting nsanas — Ardha Matsyend rasana, Vakrasana
. * DBack bending — Ushtrasana
© Mudras — Arham, Ananda Mudra
* ' Pranayama - kapalbhati, Anuloma-viloma, Bhramari, udgeceth, sheetnlj
and sheetkasl;. :
Modes of Internal Assessment Marks
Written lests - 10
Performance — Games, Sports and Yoga — 40
Suggested Readings: . _
1. Pande,PK. (1988). Sports Medicine. Delhi. Khel Sahitya Kendra., |
2. Larry GShaver. (1982). Essentials of Exercise Phystology. Delhi. Surfeet
. Publications. e : o
35 Kanabur Vyjayanthi V. (2007). Sports Nutrition {lie Scientific Facts. New
Dclhi. Kanishka Publishers.
4. Dheer. 5. Kamal Radhika (2002). Organization and Administration of
Physicol Education. Friends Publications.
5. Chandler Timothy, Mohin Mike, Vamphew Wary (2007). Sports and
Physical Education. London. Routledge Taylor Francis Group.
Q. Verma Veena (1999) Sports Psychology. Delhi. Sporis Publication.
7 Prakash, Agam (1999) A Textbook of Health Education. Delhi. Sports
' Publication. ;
8. Uppla AK. (1996). Physical Fitness. New Delhi. Friends Publication.
9. Thant Lekesh (2003) Rules of Games and Sports. New Delhi. Sports

Publication. _
i0. Sonkar Sathish. (1998). Methods, Measuremenl and Evaluation in
Physical Education. Jaipur. Book Enclave. -
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11, NCIEERT, Positian Paper, FGR {2006). Health and Physical Education.
New Delhi. NCERT. -

12. Scctharam A ™ (1996) Youa for i-{unllhy Living. Mysare. Paramahamsa
Yogashrama.
13. Ganguly.5.K., Bera, lLK..Gharole.M.L.(2003) Yoga in relation 1o Heaith

related physical fiiness and academic achievement of school boys. In
FPosilion Paper, FOR (2006). Ficalth and Physical Education. New Delhi.
NCERT.

14, Gharote, M.L. (1976). Physical Fitness in relation to the praclice of

sclecled yogic exercises. In Position Paper, FGR (2006). Health and
Physical Education. New Delhi. NCERT.

15, . Kulkarni,D.D. (1997).Yoga and Neurophychology. In Position Faper, FGR
(2006). Healih and Physical Education. New Delhi. NCERT.

16. W_'aﬁ.ﬁ.,ﬂaﬁﬁiﬁaﬁmqﬁﬁﬁwaﬁﬁﬁ@nuq}?ﬁ
feooh, e aifeen 9

17, RIS A, AW 1%, @9 fafber 59 3w (2004). 79 el
wWed ufeaserg |

8. . W, U e, |, JHIER ‘Heare (1988). el YR waq

Section 11 : Experiences for Social and EnvirunmentﬂlISensitivity
SES 1 - Work Expericnce:Electricity and Electronics

Insiructional {ime: | period/week {Theory) Max. Marks: 50
_ 2 periods/ week (Practicum) Min. Pass Marks: 18

E:«:i_lm. _Dur-.::tmn: 3 Hours (Internal Examination)
Objeclives of the Course:-
On completion of the course, the student iéﬁchqr will be able to

* recognize and use different lools/materidlsfinstruments.
read the sketch/drawing of the job/project. ™~ .
develop the skills for making simplé projects/fmodels,
acquire skill to assemble/prepare simple clectric circuits.
acquire skill ta use clectronic components. .
identify faults in electronic componerits.,

;:lr:wilnp the ability in repairing simple instruments used at secondary
evel,

* mculecate healthy values related to work culture.\
Course outline -

Unit 1
Symbols, Tools and Soldering: Precautions used for making any electrieal

conncction, Identification of conductors & insulators. Symbols for electrical

components, knowledge of electrical acecessories and their rating.
Tools used for making any clectrical connection, their sizes and usce.

Hand snidcl:ing, Soldering alloy, soldering flux.and desoldering pump. Practice of
hand soldering. '
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Unit 11

Wires, Wirings and connections of lamps: Different types of wire, use of SWG
DifTeren? (vpes ol wiring such as: Batten wiring, CTS wiring, casing capping wiring.
Cleal and conduit wiring. Their advantage and disadvantage on each other.
Scrics and parallel connections of lamps (up (o four lamps). Staircase wiring of
onc. two and three lamps. Godown wiring, connection for fan.
Unit [1] |
Switches and Measuring Devices (Selection of fuse wire and use of DP and TP
Switches, Knowledge of power consumed in DifTerent Electrical and electronics
gadgets. '
Testing of energy muler, connection of ecnergy meter and checking ol electirical
bills. Construction of Multi mcter and knowledge of measuring (he current, voltage
and resistance in any circuil by using mullimeter.
Unit IV
Electrical Compenents and Appliances: Colour coding in resistor and Capacitor,
use of resisior and capacitor in electrical appliances,
Understanding the working of electrical appliances: Elecince iron, room heater,
Immersion heater, geyser, Elcctric bell, emergency lighi
Unit V :
Electronic Components and Their Use :Semiconductor materials, Semiconductor
diode, Diode testing, Zener diode, LED, Photo diode, Solar ccll, Rectification by
diodes, Vollage multiplicatlion by diodes. |
Modes of Learning Engagement: _ :
Construclivist Appronch: Hands on LExperiences, Activity based Learning,
Expertmentalion. Interactive engagement. Group Work, Peer Learning, Project
Work. : ' '
Practicum : ;

Preparation of Projects/Models bascd on the following (Only Suggestive)

e  (Clap switch’ :

IR Remote switch (fan, tube light) '
Remote operated musical bett
Alarm for luggage seccurity
Mobile cell-phone charger using cell
Power supply failure alarm
Blown [usc tndicator
Rectifier
Voluage Multiplier
«  Transistor Amplifier

Modes of Internal Assessment Marks- .
Writlen Tests . 10
EExam. and Projects ' 40

Suggcested Readings : :
I. Electrician — I Yenr Trade Theory 2007, National Instructional Media

[nstiule, Chennai -
2. CZlecrrician — II Year — Trade Theory, 2007, National Instructional Media

Institute Chennai

W5
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3. P.S. Bhimbhara (2007) Electrical Machincry. Krishna Publisher Delhi.

4.‘ H.'N' Bl?argava, DC Kulshrestha and SC Gupta, Basic Electronics and
' Liner Circuits. Tata Me. Graw-Hills Ltd. New Delhi (2000}

5. B.L. Theraja, Basic Electronics, S.Chand New Dclhi, (2005)

SES | - Work Experience - Agricullure
| (Practices)

Instructional time: | Period/Weel {Thcory) Max. Marks: 50
. = 2 Periods/ Week (Practicum) Min. Pass Marks 18
:xam, Duration : 3 -Hours : | I inati
. ntermal Examinat
Objectives of the Course { N
On completion of the course, the student teacher will be able to
*  understand the meaning and scope of agriculiure.
¢ understand all abouy seeds, imported weed, manures clc.
* acquire skills 1o .pracliccs of seed sowing, planting materials erc.
= undr.:rs}nn-:l practices of different oramental and horticulture craps.
= r:t.cngn:sc different field practices Jike carthing, hocing, weeding walering
ClLC. .
* inculcate heaithy values related to work culture.
Course Outline:
Unit I .
gg:_';cll.;[turg: Meaning, definition, scope, hislur_'f,'branchcs' and objeclives
ni : ' | '
Sail lSr.:u:_nce: Delﬁnilinn of pcdulngy, 501l management, soil crosion, SED“
conservation practices; structure of soil, soil profile; soil fe rility and productivity,

¢ssential plant nutrients. Fertilizers a ' ' '
. ] 2 nd menures inciudin bio-fertilize
Identification of manures and fertilizers, 2 ¥ - =
Unit 11X

Irrigation: Definition, method of irrigatio ITieati

? On, sysiems r o A .
patiern of India. - 4 ofirrigation, drainage, irrigation
Unit IV

Haorticulture: Definition, branches of horticulture, layout of archards propagation
by _semfls.und by vegetative means; Por filling technique; Planning jplanling and
matntaining lawn; Practice related to landscaping. |

Unit Vv ‘

Agr.lr.:ulluml praclices: Preparation of land, selection of seeds, watering, thinning
hoeing and weeding, harvesting of Crop, identification ol important ﬂ;;ricullurai
tools, trees and crop planis. Minor project Preparation on agriculiure,

Modes of Learning Engagement: Hands on experiences, Activity based learning,

E?‘Pfil'imentutinn. Interactive '
: cngagement, Group work - L
Pmctlcum - g ? P I 1 PEE[‘ ]Eﬂmlﬂg, PrﬂjEElWﬂrk.

{(a) identification of an agﬁnumy ol following crops:
VWheat, Bajra, Maize, Rose ele.

(b} Agricultural Processes: -

Irrig&lictn, Training and Pruning, Hoeing and W’ccdiné, Secd Bed
preparation, Nursery Management.
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Modes ol Internal Asscssment : Marks
Wrillen {est : 10
Exam and project - 40

Sugpested Readings: _ : :
I.  Jilendra Singh. Basi,c Horticulture (Kalyani Publishers. New Delhi, 2012).

2. Dr. Iaiveer Singh, Plant Propagation & Nursery IHusbandry (Rama
Publishing House. Mecrut, 2002),

3. Dr Rapveer Singh & Dr. O.P. Rajput, Principles ol Agronomy. Scientific
Crop Production (Kushal Publications and Distributors, Varanasi, 2008).
Dr. K.N. Dubcy, Fruit Production in India (Rama Publishing

SES 2: Arts and Aesthetics
(Workshop mode)
Evaluation: Grade point scale
Objectives of the Course:
On complction of the course the student teacher will be able to:
e express {recly their ideas and emotions about difTerent aspects of lifc
through different art forms. |
* leam to appreciate different art forms and distinguish them.
develop an insight towards sensibility and aesthetic appreciation and
become-more creative and conscious about the good and beautiful in
their environment, including classroom, school, home and community
through an integrated learning approach.

‘»  integrate the knowledge of art with daily life through learning with
different media and techniques by using creative expression and making
objects of common use,

* - make leamers conscious of rich culiural heritape of their own region as
wcll as that of the nation.
« gcl acquainted with the life and work of artists.
Course Components: This course as part of the four year B.Sc. B. Ed. programme
will congist Efthcnw, praclical, projéct work and workshop. Also, the aris need to
be applied in day to day life from designing classroom materials to notice board,
cultural festivals, theme based celebrations, national days, festivals cic. These
occasions will be a forum for students’ activities wherein all the art forms will be
inlegrated. )
Theory:
=  Concepts and forms of arts and aesthetics- an introduction: Mcaning of
, arts and aesthetics, visual art forms and performing art forms.
*  Significance of art in education: Importance of art forms in learning.
* Inteprating arts and acsthetics in school curriculum as a pedagogical
support/ resource: education through arts and aesthetics.
+ Different ways/methods to infegrate arts in education: during the
curriculum transaction.
e NCF 2005 and position paper on Arts on Aesthetics.
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* Knowingabout local art forms: the diversity of India’sarts its integration

ih the curriculumn,
Project: '

- The student-feacher can take a theme-based prajcel from any of the

curricular areas covering its social, cconomic, culteral and seientific
aspecls inlcgrating, various arl and craft forms.

®  Theycan do an analysis ol'textbooks - where they can find a scope either

in Lhe text or in the form of activities or exercises to ntegrate art forms,
*  Theycan also document processes of an arl or ¢crafl from the pedagogical

pout of vicw; such as weaving or printing of lextiles, making of musical.

instruments, folk performances in the comununity etc, - how the artists
design their products, manage their resources including raw materials,
market it, what problems do they face ctc. ; :

*  Alived tradition of any aristic school devoted (o traditional or folk arts

can be studied by student-tecachers available in their surrounding or
locality., '

Workshop:

A workshop for one week of working with artist or a group of arlists (theﬁlrc, ]

music, dance etc.) to learn basics of art forms and understand its pedagogical aspects
Is required for student-leacher in first year of the programme. The forms leamt
during the course will help stident-teachers in their profession, 8s a means of
exploring different media and creative expressions such as drawing, painting, cley-
work/pottery, collage-meking, wood-work, toy-making. theatre, puppetry, dance,
music etc. including regional and folk forms of arts, which wil] be helpful in
imparting quality education among school children. The focus of the workshop

will be on how art forms can be used as pedagogy for various subjects belonging to
science/social science sireams.

Modes of Learning Engagement:

* Workshopenvironment will be interactive and discussions will take place
wherein siudent-teachers can document their €xperiences as an artist and
connoisscur both, ' -

® Alttending exhibitions and performances, interacting with arlists and craft

~ persons, watching and Iistening art related films, audio and video matcrials
. available on different performers, regional/ folk art forms etc. may also
be shown from time to time.

*  Projects and assignments may be given for individual leamers as weil
asfor proup work.

» Workshopwill be conducted in such environment wherein student teachers
can get a firsthand experience of working with artists, handle different
matenals and medie, learn about different aspects of art forms on how it
relates lo the society and community and can be used as pedagogical tool
to transaci, ©-

*  Asmall Resource centre mayben part of all R1E, where materials including

books, CDs, audip, video cassettes, films, software, properties cte. are
available. ' ‘

H um: - - ,
F"“E:'E Aclivities relaled 10 doing arls, including application ﬁfaﬂ_ﬁ n “lhﬂ lmI:l*ll?:dlal{:
environment small activities, -which enhances the skills mt:ludmg. llhc
communication and prescnlation skills, brings in imagination, creativity
and acsthetic sensibility among the student llc::mhl::rs. o
«  Application ol acstheuc and design sensibl!lt}f n thc‘da}f o day hl"e:,_ 1;1
their profession and environment are some of the prachcn_l aspecis, ".-.:hu: 1
needs Lo be taken care of. During the celebrations of festivals, functions,
special days cte. this will be reflected.
cs of Internal Assessment: .
ﬁlidc:;:gcment of teacher-learners in the above sel of experiences ihu}llc_l b:
quantitatively and qualitatively cvaluated, Il:mscd'nn_ p_bsc_rvnlmns and su _mlls_smn)
of projects and assipnments thal cover; in) mhm:ssmn‘ of work h_} pﬂﬂlﬂll.)s.ll.ﬂln Fn
creative potenlizl displayed d) application of aesthetic and design sensibility 1

campus events or in other course work.

.

- Letter Grade - Gradc Point
= O (Outslanding) - 100
s A+{Excellent) 1 - ?0-99 ' § sy
- A(Very Good) - 80-89 |
- B+{Good) - 70-79
- B{Above Average) - 60-69
- C(Average) - 50-59 l
- P (Pass) | - 40-49 |
- F(Fail) i - Below 40 .
- Ab (Abscnt) -0
Suggested Readings: _
1. Amold Berleant (2012).Acsthetics Beyond the Arts. New and Recent
Essays Ashgate Publishing, _ _ |
2. Goldblait D (2010).Aesthetics AReader in PHilosophy of the Arts. New .
Delhi. Pearson Education (singapore) pte.
3. Dennis Atkinson D Atkinson (2003). Art in Educalion: ldentity and
Practlice. Springer. _ )
q, Parul Dave-Mukherji (2015).Aris and Aesthetics in a Globalizing World.
UK. Bloomsbury Publishing. ' _
5. Perry Ellen (2005). The Aesthetics of Emulation in the Visual Arts of
Ancicnt Rome. Cambridge University Press..
6. Saxenn,S. K. (2010). Aesthetics. Approaches Concepts and Problems. |

D.K. Printworld (P) Ltd:  »
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7 S. 5. Bardingay.(2007).Modern Introduction of Indian Acsthelic Thcnrj’.

D. K. Printworld.

8. Weils Morris ZDUSJ.PIIIIDSDph}' of the Arts: An Introduction to Austherics,

Routledpe Chapman & Hall.

#-Sc. B.Ed. Part II
Group B : Core Course (CO)
. CC -1 PHYSICS

Scheme Exam Duration Max. Marks - Min. Pass Marks
Paper | Jhrs. 40 '
Internal - 10 d
Paper 1! 3hirs. 40

Internal IO o4

Paper ] | 3irs. 40

Internal 10

Practical 3hrs. . 50 18

Note 1: Internal Marks will be awarded on the basis of two internal weitten

tests will be taken.
Note 2: There will be two cxp
follows:
Two experiments (one from each group)
Each of 15 marks *

ertments. The disiribution of marks will be as

; 30 marks
Viva voce 10 marks
Record 10 marks

-,__-'

“~.. Total 50 marks

CC~1)-PAPERI: ELECTRICITY AND MAGNETISM
Duration- 3 hours - Max. Marks: 40
Note: The paper s r:iiuidcd in five independent units. Two quesfinns will be set

from :at.:h Unil. The candidates are required to allempt one question from
cach unit. MKSA system of units Is to be used. The question paper shall

ﬂ cr s have at least 30 percent weightage'of problems and numericals,
nit —

a4

IDuration- 3 hours

M.D.S.U. Syllabus / B.Sc. B.Ed. Programme

of the surface of conductor in an electric field, conducting sphere in a uniform
electric field. point charge in front of o grounded inflinite con<luclor.

Uni: 11 :

Diclectrics |

Parallel plate capacitor with 2 diclectric, dielectric consiant. polarization and
polarization vector, displacement vector 1D, malecular interpretation of Claussiu s -
Mossolti equation, boundarv conditions satisfied by E and D at the interiace belween
two homagenous diclectrics: illustration through simple examples.

Unit -II1I

Electric Currents (steady and alternating)

Sleady current, current density J, non-steady currents anc continuity equation,
Kirchofl"s law and analysis of muliiloop circuits, rise and decay of current in LR
and CR circuils, dccay constants, transients in LCR circuits, AC circuits, complex
numbers and its application in solving AC ciréuit prablems, complex impedance
and reactance, Measurement of capacitance using impedance at different frequencics,
scrics and parallc) resonance, Q [actor, power consumed by an AC circuit, power
factor, Y and V networks and transmission of electric power.

Unit-1Vv

Magnetostatics

Force on 8 moving charge: Lorentz force, equation and definition of B. force on a
straighit conductor carrying current in a uniform magnetic ficld, Torque on a current
loop, magnetic dipole momeni, angular momentum and gyromagnetic ratio. Motion
of charged particles in clectric and magnetic fields, Lincar accelerator,” £ as
dcﬂe}:ting ficld — CRO, sensitivity. Transverse B field, curvatures of tracks flor
encrgy determination of nuclear particles, principle of a cyclotron. Mutually
perpendicular E and B fields- mass spectrograph, velocity seleclor, its resolution.
Response curve for LCR circuit and resonance frequency, quality factor.

Unit-V | - ‘

Magnetic Fields in Matter

Biot-Savart law, calculation of H in simple gecometrical situations, Ampere's Law,
the divergence and curi of B, ficld due to a magnetic dipole, magnelization current,
magnetization vector, magnetic permeability (linear cases), interpretation of a bar
magnct as a surface distribution of solenoidal current, the field of a magnetized object.
Textbooks and references : _

Barkeley Physies Course; Electricity and Magnetism, Ed, E.M. Purcell {Mcﬂraw-

Hill). %
Halliday and Resnik: Physics, Yol 2.(Wiley Eastern)
D.J. Griffith; Introduction to Electrodynamics (Prentice-Hall of India).
Reitz and Milford: Electricity and Magnetism (Addison-Wesley).
A.S.Mahajan and A A Rangwala; Llectricity and Magnetism (Tata McGraw-Hill).
A.M. Portis; Electromagnetic Fields. - ,
Pugh and Pugh; Principles of Electricity'and Magnetism (Addison-Welsley).
Panoflsky and Phillips; Classical Electricity and Magnetism ¢(India Book House).
5.5.Alwood; Electricity and Magnetism (Dover).

CC-1(11)- Paper II: KINETIC THEORY AND THERMODYNAMICS
Max. Marks:d40

Neote — The paper is divided in five independent units. Two questions will bi’sr:ft
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from_cach unit. 'Candidates are required 1o nllurﬁpt ONe queslion from cach unit

30% weightage wil] be given to i :
: . : problems and

Kinetic Theory of Matter flimericals.

Unit -1 :

cstimmion of rn g
P Equipﬂﬁif;l;:ﬂdsrnfmulcculcs, Brownian molion, esiimage df‘lhcAngade =
- " 0l encrgy, specific heat of monoatomic gus, extension to dj.

tomparij ' Lperi
Jnmgizzzﬁ;;;:i c;.!:renmcntal P-V curves, The ¢ritical constants, gas and vapour
ol ideal pas and of g ¥an der Waals zas, Joule cocflicient, Juu!r::

Iransportph :
Crass sl:ctiul:];,g;rt"mna s Mulccu]urcnujsinns, mean free path and collision
. Imates of molecular diameter and mean frec path Transport of

Mass, momentum and ¢ 1
: netgy and inie ' i
and pressure. Y Interrelationship, dependence on lemperature

Thermud}'namics'
Unit -IIT ;

increase of en; ;
Oi ¢nlropy, The lherrnndynam:: scale uf‘tempcraujre, its identity with the

perfect gas scale, Impossibiljt ini
law of thermodynamjes. Y of attaining the absolute zerg temperature, third

Unit - rv
Thermodynami i '
odynamic relationships: thermodynamic variables- extensive and intensjve

Maxwel]” i i .
adiahaﬂ; zuﬁ?:ﬂ-l relationshjps, application to Joule — Thomson expansion and
_ ing in a Eeheral system, Van der Waals gas, Clausius-Clapeymn heat

CUnit-v

Blackbod: G : :

Pressurgd:f :Eg;::_mn. g ‘emperature dependence, Stefan-Boltzmann 1aw

displacement law, Raufsi ok o2l distribution of blackbody radiation, Wein's
» ayieigh-jean’s law, Planck's quanium postulaies, Plan::k's [aw

complete it with experime !
: - nL 1 . .
at low temperaturo, L Interpretation of behaviour of specific heats of pases

'II‘exthuuks and References ' ' :
o M.W.Zemansky . 2
; | C“mpﬂn}') Y Hecat and Thermodynamics (Mcgraw-Hill Book

M.D.S.U. Syllabus / B.Sec. B.Ed, Programme /51

(Publicalion) Pvi. Lid. Allahabad)
M.N. Saha, B.N,Srivastava A Textbook of HeatA (Science Book Agency,

3
Calcutta)

4. M. N. Matveev Molecular Physics (Mir Publishers, Moscow, 1985 }-

5 Joseph O, Hirschiclder et al Molecular Theory of Gases and Liquids (John
Wiley & Sons, Newyork) ' :

4, K.5. Pitzer, L. Brewer., Thermodynames (Mc Graw Hill Book Company)

7. 5.C.Garg, R.M. Bansal, C.K. Ghosh. Thermal Physics (Tata McGraw
Hill Publishing Company Lid.)

8. Samuel Glasston, Thermodynamics for Chemists (Affiliated East West
Press Pvt, Lid., New Delhi)

3, Yu. B. Rumer, M. Sh. Ryvkin FThermodynamics, Statistical Physics and
Kinetics (Mir Publishers, Moscow) T

10, 5.8, Singhal, I.P. Aparwal, Sailya Prakash, Heat and Thermodynamics

(Pragati Prakashan, Mecerut).

ey, SOYR ) '

difaer e g 3T, wogR) g
_ CC -1 (Il1) - Paper HI1: OPTICS AND LASERS .

Duration : 3 hours Max. Marks : 40
Note — The paper is divided in five independent units. Two questions will be set
from cach unit. The candidates are required to atternpt one question
from each unit. MKSA system of units is to beused. The queslion paper
_ shall have atleast 30 per cent weightage of problems and numericals, -
Optics . 5 '

Unit I
Aberration in images: Chromatic aberrations, achromatic combination of lenses

in contact and 'separated lenses, Monochromatic Aberration and corrections,
aplanaiic points of a spherically refracting surface and sphere, oil immersion
objectives, meniscus lens. ' - T e
Optical instruments: Entrance and exit pupils, Need fora multiple lens, eyepiece,
common types of eyepicces. ' « R

Unit — I . g
Interference of a light: Division of wavefront and division of amplitude, The

principlg of superposition, two-slit interference, Fresnel biprism, thin film
interference, Newton’s rings, application of interference in determination of

wavelength.and precision measurements.

Haidinger fringes: fringes of equal inclination, Micheison iﬁtéfférnmcfer. its

applicalion for precision determination of wavelength, wavelength difTerenee and
the width of spectral lincs, Intensity distribution in multiple beam interference,

Fabry-Perot interferometer.
Unit - II1

Fresael diffraction: Fresnc] half-period zones, Types of zone plates, Circular

aperture, Circular disc, Diffraction ai a straight edge, Constlruction and working
principle of Zone plate and its application as a Iens, :

—_— -




FRN L RN ST S T S ——"

_ Basic concepts of Holography, Construction of a I'lologram and re

Duration: 5 hours

Any ﬁ};':w:!vc out of the following experiments
EXperiments may be set at the institutional level -

2. q
To find out the wavelength of 2 monochromartjc source of [j

3. Fil_'ld out the wavelength of 3 given monochro
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Fraunhofer diffraction: Ph ii 1 i 7 :
N parallel slits and hn asor diagram, pliTrHCImn al asingle slit, double slits &
& e l'ld thetr lnlgnsﬂ}r distribution, plane diffraction grating, reflcction
Hing zcd grating, Concave gratin iMere ' ' i

a circular aperture, . £ B and different mountings, difTraction at
Rayleiph criterion of Resoluti i g

olution, Resolvin ower of Teles x y 3
Grating and Prism. s patwer of Telescope, Microscope,
Unit IV .
Polarization nnd Optical Rotation: Meaning and represent
Types of phn]an:-:cd light, Production of Polarized liph
cluuh!:: retraction, Phase retardation plates

ation of Polarized light,
Brewster law, Malus law,

polarization, Specific rotatjon and ils experimenta) determination

. ¢, coherence length and
source. Linsicin’s A and B coclhicients,
conditions for laser aclion, population

coherence time, spalial coherence of a

lSpnntam:nus and Induced emissions,
Inversion. -

Semiconductor laser ;

S, spatial coherence and directiongls :
: - tonalily, estimat .
intensity, temporal coherence and spectrn]) encrgy density. * E5 (glibEan:

thi ihiane. construction of

Text books and References :

. A, K. Ghatak, Physi ics — ' i

) Now Dednt ysical Optics . Tata McGraw-[1ill Publishing Co. L1d,
: D. P. Khandelwal, Optlics and Atomic Physics (Himalaya Publishing

IHouse. Bom bay, 1998).

F. Smith and I.. Thomsop: N : -

i I Mﬂﬂﬂhﬂﬁlﬂr Ph 5ICS § g - . -
Language book Society and John Wiley, [9};?‘;— -Sertes; Oplics (English
Bom and Wnlﬂ OPUCS -

K. D. Moltev; Opties (Oxford University Pregs)
Sears; Optics.
Jcn!ﬂns and Whitc’;lFundamcntﬂl of Optics (McGraw-Hill)
Smith and Thomson; Optics {John Wile:;' and Sons).
ﬂ A.K. Ghatak, Physical Optics '

: BB, Laud; Lasers and Non-linear Optics (Wiley Eastern 1985)
PRACTICALS
Max. Marks: 50

L)

0 N O\ A

..-_‘,D

Min, Pass Marks : [§
are.to be conducted. Few more
L Determination of wavelength of light using i‘:liﬂ‘rﬂcliun prating.

Newton’s rings and find the refractive index of liquid. S BEing

4, Determination of wavelength using Biprism I ‘

—-r——

Determine Lhe specific rotation of sugar solution by Polarimeter,

Study of polarization by reflection from a glass plate with the help of Nichol
prism and Photo cell and verily Brewsler's law.

i Find out the melting point of a given subslance using platinum resistance
thecrmometer.

& Lh

8. Delermine thermat conductivity of a bad conductor by Lee's methaod,

9. Determine the thermodynamic constant y-Cp/Cv using Clemeuts's and
Desormas melhod.

10. Study of varintion of lotal thermal radiation with (emperature.

L. Dclermination of Stefan’s constant,

12. Study thermo emf versus temperature of a thermo couple. Find Lhe neutral
temperatirre and use it to {ind temperature of an unknown substance.

13. Study the magnetic ficld along the axis of a current carrying circular coil
for different currents. Plor the observations on a graph and find cul the
radius of a circular cail,

14. Determination of band gap using a junction diode.

15, Determination of power factor (cos ) of a given coil using CRO.

16. Determination of velocity of sound in air by standing wave method using
speaker micrephone and CRQ.

17. Measurcment of inductance of a coil by Anderson’s bridge.

18. Measurement of Capacitance and dielectric constant of a liquid by desauty
bridge. .

19.  Determination of a small thickness by interference method.

20. Study the characteristics of a trunsistor and determine alpha and beta values.

21. Determination of Resolving Power of Telescope.

Laboratory tutorials ; _
1. Calculation of days between two dates of a year

2. To check iftriangle exists and the type of the triangle
5 To find the sum of the sine and cosine series and print out the curve
4. To solve simullangous equations by elimination method.
3. To prepare a mark-list of polynomials.
6. Iitting a straight line or a simple curve a given dala. |
7. Convert a given integer into binary and octal systems and vice versa
8. Inverse of a matrix
9. Spiral array
CC2CHEMISTRY
Scheme. Exam Duration Max. Marks Min. Pass Marks
Paper I 3hrs, 40 —
. Inicrnal 10 34
Paper I1 3lirs, 40
[nternal 10 :':—_
Paper 111 3hirs. 40
Intcrnal [0 —— _
Practical 5hrs. 50 | 18
Note 1: Internal Marks will be awarded on the basis of two internal wrillen

tests ¢ach of 10 marks for each paper and the average of boll e tests
will be taken. |
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Note 2: There will be 1wo experi g
xperiments, The distnbutio R *

ol loivs: n of marks will be as
'I:hn:c experiments (one from each group
Experiments (3} 40 marks
Viva 05 marks
IRecord 03 inarks

Totul 30 marks

_ CC 2 (I) Paper-l INORGANIC CHEMISTRY
Duration- 3 hrs. Max. Marks:4(
Note : The paper is divided in fjve independent units, Two questions \;rili e ser

from cach unit, The candidatces are requi
: : equired Lo attempt gne ' : .
Unit I Coeordination Compounds P question from cach unit,

Werner's coordination theory and its
number concept, chelates, nomencl
coordinzlion compounds, valenc

Limilations of valance bond theory, an clementary ldea of crystal Ficld theory, ervstal

ficld splitting in octahedral. tetr
1d S : ahedral and square plannc 3
aflecting the crystal-ficld paramcters. h " PEAMpIeAe: Telon

Unit IT Chemistry of Lanthanide and Actinides

(A) Chemistry of Lanthanide: Occurrence and separation, Electronic struciure

nxldahgn states ?nd tonic radii and lanthanide contraction, spectral and
magnetic properties, complex formation and applications

(B) Chemistry of Actinides: -

cnnlt_rﬂc_tmn. cumpllcx formation spectral and magnelic propertics

a.pp.:cz{u.nns. Chemistry of separation of Np, Pu and Am from Uranium,

- similaritics between the later actinides and later lanthanides ‘
Unit III Organometallic compounds -

Ercﬁn:tlpn, nmnem::lulurc and classification of orggnometallic compounds

cparatton, properlies, bonding and applications of alkyls and aryls of Li, Al Hg:

Sn and Ti, a brief account of
metal-ethyle .
ydrogenation. yiene complexcs and homogenous

Unit IV Carbonyls and Nitrosyls

{A} Metallic carbonyls: Mectallic carbonyls Gencral methods of Prepamation
'general properties, structure and nature of Metal carbonyis, bondin ir:
carbonyls, Effective alomic number (EAN) rules as applic& to melfi!ic
carbun:-,:!s. 18-clectron rules applied Lo metallic carbonyls. Preparation
properhics and structure of nickel totracarbonyl, iron pcn.ta carbunylsr

chromium hexa carbonyls, dim
] dnganc ' T
carbonyl. ganesc deca carbonyl, dicobaltl octa

(B) Metallic nitrosyls:

¢xperimental, verification, cfMective atomic
aturc of coordination compounds, ISomerism in
e bond theory of transition metal complexes,

Some metallic notrosyls: M 1

‘ : _ ! Syis: Mectal nitrosyl carbonyls, meta|

gllll:i-usyl halides, sodium nitroprusside (Preparation properties, structures

2 ubsesj ftruclure and nalun? of M-N bondingin nitorsysl. Effcctive atomic
umber (CAN) rulcs as applied to melallic nilrosyls.

Unit V Stability of Metal complexes and Oxidation Reduction
(A) ﬂTfl‘l::;:-mudynnmn:_and Ki_n_ctic Aspects of Metal Complexes: A briefoutline
ermodynamics stability ol metal complexes and factors affecting the

00 ~b N W b L

Electronic configuralion, oxidation states, actinide .-

e — ——

stability, stability constants of complexes and their determination,
substitution reaclions of square planar complexces.

{B) Onxidation Reduction: Use of redox potentizl data-analysis ol redox cyvcle,
rcdox stability in water — Frost, Latimer and Pourbaix diagrams, Principles
involved in the extraclion of the clements.

Fextbooks nod Relerences

1. R. C. Mchrotra and A. Singh OCrganometallic Chemistey (A Unilied
Approach, Wiley ) '
A. G Sharp Inorganic Chemistry, Pearson
Bell and Lott Modern approach to Inorganic chemistry, Van Nostrand
Emclns and Anderson Principles of Inorganic Chemisiry -
G. L. Miessler and D. A. Tarr Inorganic Chemistry, Prentice Flail
Cotton and Wilkinson, Advanced Inorganic Chemistry, 6th Edition, Wiley
Lee, J.D. Concise Inorganic Chemisiry, ELBS.
Douglas, B.E. and Mc Danicl, D.H., Concepts & Madcels of Inorganic
Chemistry ‘ : .
0. Day, M.C. and Selbin, 1. Theoretical Ingrganic Chemistry, ACS Publications
10.  Shriver and Atkins Inorganic Chemistry, W. H. Freeman and Company
11.  James Huhcey, Inorganic chemistry: Principles of Structure and Reactivity,

I’earson Education India

2. B.N. Figgis, J.E Huhecey, P.W. -Alkins Inorganic Chemistry, Pearson

[Education 2
CC 2 (11) - Paper 11 ORGANIC CHEMISTRY
Duration- 3 hours, Max. Marks:40

Note : The paper is divided in five 4ndependent units, Two questions will be set
from each unit. The candidates are reduired to atlempt one question from each
unit, ;
Unit I Fundamentals of Organic Chemistry
(A) Structure and Bondjng: Hybridization, bond lengths and bond angles,
bond cnergy, localized and delocaolized chemical bonding, van der Waals

inleractions, inclusion compounds, clatherates, charge transfer complexes,:

rcsonance, hyperconjugalion, aromaticity, inductive and field cffects,
hydrogen bonding, .
(B) Mechanism of Organic Reactions: Curved arrow nolalion, drawing
clectron movements wilh arrows, half-hcaded and double-headed arrows,
homaolytic and heterolylic bond breaking, Types of reagents — clectrophiles
and nucleophiles, Types 'of organic reactions, Enerpgy

considerations.Reactive intermecdiales — Carbocations, carbanions, free

radicals, carbenes, arynes and nitrenes (with examples}. Assigning formal
charges on intermediates and other ionic species. Methods of determinalion
of reaction mechanism {prndﬁcl analysis, intermediales, isolope ¢ffects,
kinectic and slereochemical studies).

Unit II Stercochemistry of Organic Compounds
Concept of isomerism, Types of isomerism; Oplical isomerism — clements
of symmetry, molecutar chirality, cnantiomers, stercogenic cenier, optical

activity, properties of enantiomers, chiral énd achiral molecules with two
stercogenic centers, diastereomers, threo and eryvthro diasiereomers, meso

—————— e = -
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Compounds, resolution ofenantiomer. inversion. retention and racemisation.
Relative and absoluic confipuration. sequence rules, D& Land R & S
systems of noincnclature.

Geomelric isoinerism — determination ol configuration of promeltric isomers.
L& Zsystem of nomenclature, geometric 1somerism in oximes and alicvelic
compounds. :

Conformational isomerism — onformational analysis ol ethane and n-
bulane; conformations of cyclohcxane, axial and equatorial bonds,
conformation of mono substituted cyclohexane derivatives, Newman
projection and Sawhorse formulae, Fischer and Nying wedge formulae,
Difference between configuration and conformation.

Unit i1} Alkanes, Cycloalkanes and Alkenes

(A)

(B)

(<)

Alkanes: IUPAC nomenclature of branched and unbranched alkancs, the
alkyl group, classification of carbon atom in alkanes, Isomerism in atkancs.
sources, methods of formation (with special reference o Wurtz reaction,
Kolbe reaction, Corey-House reaction and decarboxylation of carboxylic
acids), physical propertics and chemical reactions ol alkanes, Mcchanism
of free radical halogenation oT alkanes: oricntation, reactivity and selectivity.
Cycloalkanes: Nomenclature, methods of formation, chemical reactions
Bacyer's strain theory and its limitations. Ring strain in small rings
{cycfopropane and cyciobutane), theory of strainless rings. The case of
cyclopropane ring, banana bonds,

Alkenes: Nomenclature of alkencs, methods of formation, mechanisms of
dehydration of alcohols and dehydrohalogenation of alkyl halides,
regionselectivity in alcohol denydration, The SavizefT’s rule, Hofmann
elimination, physical properticsand relative stabilities ofalkenes. Chemical
reactions of alkenes — mechanism involved in hydrogenation, electrophilic
and frec radical additions, MarkownikolF's rule, hydroboration oxidation.
Gxymercuration-reduction. Epoxidation, ozonolysis, hydralion,
hydroxylalion and oxidation with KMnDd, Polymerization of alkecnes,
Substitution at the allylic and vinylic positions of alkenes, Industrial
applications of cthylene and propene.

Unit IV Cyclealkenes, Dienes, Alkynes

(A)

(B)

(<)

Cycloalkenes: Mcthods of formatien, conformation and chemical reactions
of cycloalkenes; Nomenclature and classification of dicnes: isolated,
conjugated and cumulated dienes, Structure of allenes and butadiene,
methods of formation, polymerization, chemical reaclion — 1, 2 and 1, 4
additions, Diels-Alder reaction.

Alkynes: Nomenclature, siructure and bonding in alkyncs, Methods of
formation, Chemical reactions of alkynes, acidity of alkynes, Mechanism
of electrophilic and nucleophilic -addition reactions, hydroboration-
oxidation, metal-ammenia reductions, oxidation and polymerization.
Arenes and Aromaticity: Nomenclature of benzene derivatives, the aryl
group, Aromatic nucleus and side ¢hain, Structure of benzene; molecular
[ormula and kekule structure, stability and carbon-carbon bond lengths of
benzene, resonance structure, MO piciure,

Aromaticity: The Huckle rule, aromatic jons.

T TER IR L
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Unit ¥V Concept of Electrophilic substitution reaction

(A)

(B)

Aromatic clectrophilic substitution — general patlern of the mechanism,
rile of o- and 7- compiexes. Mechanism of nitcation, halogenation,
sulphonation. mercuration and Friedel-Crafts reaction. Lnergy prolile
diagrams. Activating und deactivaling subsliluents. orientation and ortho/
para ratio. Side chuin reactions of benzene derivatives, Birel reduction:
Methods of formation and chemical reactions of alkylbenzenes
alkynylbenzenes and biphenyl, naphihalenc and Anthracene.

Alkyl and Aryl Halides: Nomenclature and classcs ol'ulkyl halides, methods
of formation, chiemical reactions. Mechanisms of nucleophilic substitution
reaclions of alkyl halides, SN? and SN! reactions with energy profile
diagrams; Polyhalopen compounds : Chloroform. carkon etrachloride,
Mcthods of formation of aryl halides, nuelear and side chain r¢actions; The
addition-elimination und the elimination-addition mechanisms of
nucleophitic aromatic substitution reactions: Relative reactivitics of alkyl
halidés vs allyl, vinyl and aryl halides, synthesis and uses of DDT and BHC,

Texthooks and Refercnces

10.

Duration- 3 hours.
MNote :

Marrison, R. N. & Boyd, R, N. Organic Chemistry. Dorling Kindersley
(India) Pvi. Ltd. (Pearson Education). '
Finar, 1. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt.
Lid. (Pearson Education).
Finar, I. L. Organic Chemistry (Volume 2: Stercochemistry and:the
Chemistry of Natural Products), Dorling Kindersley (India) Pvt. Lid.
(Pearson Education). _ |
Eliel, E. L. & Wilen, S. I1. Stereochemistry of Organic Compounds; Wiley:
London, 1994,
March’s Advanced Organic Chemistry: Reactions. Mechanisms, and
Structure, Sixth Edition
Peter Sykes, A Guidebook to Mechanism in Organic Chemistry Paperback
- 2003, '
Harkishan Singh and V. K. Kapoor. Mcdicinal and Pharmaceutical
Chemistry, Vallabh Prakashan Publishers, Delhi. 1996.
R L Madan Chemistry for Degree Students B.Sc. 2Nd Year S. Chand
FPublishing,
Hashmat ali. Reaction Mechanism in Organic Chemistry S. Chand
publishing,.
Tohn Leonard, Barry [xgo. Garry Proclter Advanced Practical Organic
Chemistry, Third Edition

CC 2 (IIT) - Paper ITI PHYSICAL CHEMISTRY
Max. Marks:40
The paper is divided in five independent units. Two questions will be set

from cach unit. The candidales are required to attempt one question from each

unii,

Unit 1 The.rm'udynamics-l

(A)

Thermodynamics: Deflinition of thermodynamic lerms: svstem,
surroundings clc. Typcs ol systeins, intensive and extensive propertics. State
and path functions and their differentials. Thermodynamic process, Concept
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(B)

olheal and work. First Law nf Thermodynamics: Statement, definition of
internal energy and cnthalpy.Heat capacity, heat capacities at constant
volume and pressure and their relationship.foule’s law-Joule-Thomson
coefficient and inversion temperature. Caleulation of w, q. dU. & dH for
the expansion of ideal gases under isothermal and adiabatic conditions for
reversible process.

Thermo chemistry: standard state, standard cothalpy of formation — [less’s
Law of heat summation and its applications. Heat of reaclion at constant
volume. Enthalpy of neutralization. Bond dissocialion energy and its

calculation from thermo-chemical data. lemperature dependence of enthalpy.
Kirchhoff's equation. |

Unit II Thermodynamics — ]

(A}

Thermodynamics: Sccond law of thermodynamics: need [or the law.
different siatements of the law. Carnot cycle and its c¢fliciency, Camot
theorem. Thermodynamic scale of temperaturc. |
Concept of entropy: cntropy as a state function, entropy as a function ol V
& T, entropy as a funclion of P & T, entropy change in physical change,
clausius inequality, entropy as a criteria of spontancily and equilibrium.
Entropy change in ideal gascs and mixing of pases.

Third law of thermodynamics: Nemst heat theorem, statement and concept
of residual cntropy, cvaluation of absolute cniropy from heat capacitly daia.
Gibbs and I Ielmholtz [unctions: Gibbs function (G) and Helmholiz function
(A) as thermodynamic quantilies, A & G as crileria for thermodynamic

cquilibrium and spontancity, their advantage over entropy change. Variation
of G with A with P, Vand T

Unit I Electrochemistry-I

Clectrical {ranspori-conduclion in metals and in clectrolyte solutions,
specific conductance and cquivalent conductance, measurement of
cquivalent conductance, variation of c¢quivalent and specific conductance
with dilation. '

Migration of ions and Kohlrausch law, Arrhenius theory of electrolyte

dissociation and its himitations, weak and strong clectrolytes, Ostwald’s _

dilution law its uses and limitations.
Dchyc—Huckﬂl-Gnsagcr‘s cquation for strong electrolytes (elementary

Ircatment only). Transport number, definition and determination by Hitlorf

method and moving toundary method.
Applications of conductivily measurements;: delermination of degree of

.dimialiun, determination of K_ofacids, determinalion of solubility product

of a sparingly soluble salt, conductometric titraligns.

Init TV Electrochemistry 11

Types of reversible clectrodes-gas-metal ion, metal-insoluble salt anion and
redox clectrodes. Elecirade reactions, Nernst equation, derivation of ccll
E.M.F. and single electrode polential, standard hydrogen clectrode-reference
clectrodes-standard electrode potential, sign conventions, electrochemical
sertes and its significance,

Electrolytic and Galvenic cells-reversible and irreversible cells, conventional
represcentation of clectrochemical cells.

V.D.5.U. Syllabus / B.Sc. B.Ed. Programmnic f59.

LMF of i celt and its measurements. Computation of cell EMY. Caleulation
of thermao.dynamic quantitics ol cell reactions (AG, AH, and K). pelurization.
aver potential and hydrogen overvoliage,

Concentration cell with and without, liquid junction potential. application
ol concentration cells, valeney of ions, solubility product and acuvity
coetlicical, polentiomelric Litrations. ;

Delinition of pH and pK, determination of plf using hydrogen. quinhydronc
and plass electrodes. by polentiometric methods.

Buffers-mechanism of buffer action, Handerson-hazel cquation. Hydrolysis
ol salts. '

Corrosion-lypes, theories and methods of combating it.

Unit ¥V Chemical Kinetics and Catalysis

(A)

(B}

Chemical Kinctics: Chemical kinetics and ijts scope, rate ol a reaction,
factors influencing the ratc of a reaction — concentration, l{emperature,
pressurc. solvent, light catalyst, concentration dependence of rates,
mathematical characteristics of simple chiemical reaclions — zero order, first
order, second order, pscudo order, half-life and mezsn life, Determination
of the order of reaction — diflerential method, method of integration, method
of half-lif'e period and isclation method.

Radioactive decay as a first order phenomenon; Experimental methods of
chemical kinetics: conductometric, potentiometric, oplical methods,
pelarimetry and spectrophotomeler. Theorics of chemnical kinctics: effect
of ternperature on rate of reaction, Arrhenius equation, conccpt ofactivalion
energy. Simple collision thcory based on hard sphere model, transition state
theory (equilibrium hypothesis), Expression for the rate constant based on
equilibrium constant and thermodynamic aspects. |
Catalysis: characteristics of catalysed rcactions, classification of catalysis
homogencous and heterogencous catalysis, enzyme catalysis, miscellancous
examples,

Textbooks and References

Duration: 5 Hours

S Lewis and D Gladslone, Clements of Physical Chemistry, Macmillan.
Moudgil, H. K. Textbook of physical chemistry sccond edition, PHI
B 5 Bahl, G D Tuli & Arun Bahl, Guide to Essentials of Physical Chemistry
S. Chand Publishing. -
Alberty & Bawendi Silbey, Physical Chemistry 4th Economy Edition, Wiley.,
Christopher M. A. Brett, Ana Maria Olivcira Brett, Electrochemistry:
Principles, Methods, and Applications, Oxford science publications
Keith J. Laidler, Chemical Kinctics (3rd Edition) 3rd Edition, Prentice Halt
Michael J. Pilling, Paul W. Scakins, Reaction Kinetics 2nd Edition, Oxford
Science Publicalions,
PRACTICALS

Max. Marks: 50
(A} Inorganic Chemistry

Quantitative Analysis: Volumetric Analysis

Determination of acetic acid in commercial vinegar using NaOH.
Determination of alkali contu.t - antacid tablet using HCIL.

Min. Pass Morks: 18
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)

i cium oxalale by
Estimation of calcium content In chalk as cal
- SEITNE
manganomelry. . | _ mey
Ii'i‘il;imﬂligun ol lerrous and ferric by dichromate
i.E.“:;tinmliﬂn ol cupper using thiosulphate.
Organic Chemistry

jalitative Analysis -

- 1 - d
lubility behaviour an
1 da) 1k % and halogens), S0 :

- of cxtra elements (N, . . - sk iy
D:ﬂuﬂ_“;?-:ll groups (Alcoholic. phenolic, carbt_:n::}hc.i:fns_lmpﬂ; B
run;uh drates. amines, amides, nitro and anilide)
carpohy 5. .
compounds.

and preparation of suilable derivatlives.

PLysical Chemistry

Ve bstance by
o cratlure of the FIVEN su
ination of the transition temp Br. 211.0).
E;ii-.nggctrid dialometric method (e.g.MnCl,. 4H,OISEBL; a2,
Ig™ - i 3 . L} l
Phase Equilibrium NaCl succinic acid) on the critica
: clTect of a solute (e.g. Nall, suctiii cnol-waler
e ﬂftt:l:; erature of two partially miscible “qmds-(cl.li F'!LE“ dhengl:
5wl,.ilm';hatnm:l tg determine the concentration ofthat solute 1n =4
system) o
tem, diphenylaming,
Ez:;tfizt?un of the phase diagram of two mmpznﬁnl (i, diphsny
benzophenone) system by cooling curve methad.
istr 5 ; ; *mpcrilurcs
Thtrm?“t::;’-'nn:nf :tfhc solubility of benzoic acid at different temp
crm . : - [OCLS
E;; 1o determine AH of the dlsso;utlﬂtl:_aliizali; of a weak acid/fveak basc
ination of the cnthalpy of neutraliz ionization of
Detcr:*nslﬂa::;"baﬂ /strong acid and determine the enthalpy :}11‘ ion|
Versu ,
id/weak base. _ : ; ride and
D wcﬂi:fi]:n‘uf the enthalpy of saluhnﬂ_ﬂf SoliC -calmtut:zlc;l:ala using
D;LEUI'II;E the lattice energy of calcium chloride from its enthalpy €
“

. Born Haber cycle.
- Distribution Law

cen water and CCl,. _ - N
gj::gy the distribution of benzoic acid between benzene _

' in. ! arks
" Scheme Exam Duration MEI'_MHH{G Min. Pass M -l
P I 3 hours - 40 (Externa
&= 10 (Internal}) =
40 (External) |
Paper _II 3 hours 8T ]
et | 40 (External)
Paper 1 3 hours 10 satemed) 5 )
Practical 4 hours 50 (External} ,
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Duration
Objectives -

Note : The paper is divided in £

UNIT -1

(

Unit- {1

Fabii and habitai, slructure, re
affinities to following types:-

(it) Heart and aortic arches,

cach of 10 marks for cach paper

and Lthe average of both the tests will
laken.

CC-3(D)-PAPER |: CHORDATA
: 3 Hrs.

To enable siudents O undutjsland

be

Max Marks : 40

in respect of vertebrates — (heir
Jorganizational hierarchies and complexities, the evolution®ry trends in

cxiernal morphology and comparative studies of tnternal

Structures:
identification and classification with examples; to enable them to

various modes of adaptions in animals.

. from each unit. The can
each unil.

only in case of protochordate groups and mamimals.

Comparative anatomy of vertebrates from an
the following:-

(I} Inicgument including structure
feathers and hair.

iii) Kicney and associated urinogenital ducts

production {excluding development) and

a)  Hemichurdate: Banfanoglossus
b) Urocchordala: fHlerdmania, ascidian ladpole larva and its
metamorphosis, |
c) Cephalochordata: Amphliioxus
Unit-I1I

Unit- V|

Habil, habitar, structure, morophology, digestive sysiem, respiratory
system, blood vascular system, urinoge

nital system, nervous. systcm
(central and peripheral ) of the following types:- )
. a) Agnatha: Petromyzon (including its aflinj

b) Pisccs: Seoliedon {including sense organs)

c) Scales and fins of fishes.
Unit- 1V

ties)

Habit, habitar, struclure morophology, digestive 'syslcrn, rés'piralury
system, blood vascular system, nervous system central and

and urinogenital system of the tollowing 1ypes:-

a)  Amphibia : Hopiobatrachus rigerinus
o)

c)

d)

Habit, habitat, structure, morophology,

peripherai

.
Reptilin: Saara hardwickii

Poisonous and non-poisonous snakes,poison
mechanism. First aid of snake bite.

apparalus and biling
Parenlal care in Amphibia.

digestive system, respiratory

understand

ve independent units, Two questions will be sct
didates are required to attecmpt one question from

a)  An outline classification of chordates up to orders but up to subclasses
b) evolutionary point of view of

and devclopment of placoid scales,
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system, blood vascular system, syslem nervous system (centra
peripherat) and urinogenilal system of the fallowing types:-
Ay Aves: Cotumba
D) Mammalia: Rabbit.
¢) Origin of birds, migration & flight adaplation of birds.
Textbooks and References:
I. Modern Textbook of Zoology: Vertebrate by R.L.
Publication. merrut,3™ Edition,2008
A Textbook of Zoology Vol, 11 by Parkar and Hasswel — (MacMillan}.
A Texlbook of Zoology Yol. I by R.D. Vidyarthi —(5. Chand & Co. Delhi)
Life of Vericbrates by J. Z. Young — (Oxford University Press)
The Vertcbrates by A.S. Romer — (vakils, Ferrer & Simons, Bombay)
Elemenis ol Chordate Anatomy by Weichert — {MeGraw Hill)
The Birds by R.L. Kotpal (4" Edilion) — Rastogl Publications, 2008
Bird Migration by D.R. Griflin — (Doubleday, Garden city, USA)

; The Book of Indian birds by salim Ali.
0. Fish and TFisheries by K. Pandey and J.P. Shukla (2™ Ldition) (Rastogi
Publication, 2008} .
11. Indian Fishes by Qureshi — (Brij Brothers., Bhopal) :
12. Comparative anatomy of rhe verlebrates by George C Kent- 31

The C.V. Mosby Co 1973
13 Animal taxonomy and evolution, Dr VS Pawar, Flindi Edition, College

book centre, Chaura Rasla jaipur.

CC =3 (1) -PAPER II: ANIMAL PHYSIOLOGY AND
é ENDOCRINOLOGY

Duration: 3 Irs.

Objective: _ _
To cnable studenis to comprehend the modern concepts of physiological aspects

on various organs and systems of animals and human being 1o comprehend chemical

nature. biological molecules and physiological rolcs.

Note : The paper is divided in five independent units. Two questions will be set
from cach unit. The candidates are required o allempl one question {from

] and

Kotpal — Rastogi

—- O WG RL

d Saint Louis:

Max. Marks: 40

each unit.
Unit-1

a) Physiology of digestion: Chemical nature of food stuff (including

‘micronutricnts), various lypes of digestive enzymes and their digestive aclion
in the alimemary canal, role of Gl hormones in digestion, mechanism of
absorption of digested food.

by  Physiology of respiration: Mechanism and contrel of breathing. exchange

ol pases, transporl ol respiratory gascs (OXygen and carbon dioxidc)

Unit-11

a) Physiology of blood circulation

b) Composition and function of blood. e
¢} Blood groups (ABO and Rh)

d) Blood coagulation — factors, mechanisin, theories and anticoagulants.

e) Qrigin, conduction and regulation of hcart beal in mammals.

Ly
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) Cardiac cycle, BCG
Unit-IT1
n) Crve ]

synapscs.
c) hefuseic Hivsiolo :
Sl bl gy: Ultra-structure and m ]
de i
___Muscle, summation and fatigue hanism of contraction of siceletal
Unit-Iv '

a) Physiolo : stion: Ni
3 gY of Excretion: Nitrogenous waslies, anatomy of mammalian

kidm:v sir
¥ struciure of nephro 1
. : n, mechanism of ure i
n -
. (including hormonal regulation) and urine formation
) _Osmorcgulation ' :

<) Fl::}'-‘ﬁ“’“g}’ of chrnduéiib’n;
t} Hormonal control o
of male and -female re ion. i
: : r -
parturilion and lactation in mammals P ndum“.m’ ‘mplantation,

(i1} Reproductive cyel
Unit-V 7o

Endocrinology

a H : ; ]
) ormonces; Classification, prapcriies of hormones

b) Mecchanism of'] :
1ormone acl i . '
c) Endocrine glands: =eeipeplidetand slcnmf:t harmones)

(i} Pitvitary gland: Location, ana
hypothalamic regulation

(1) Thyroid gland: Location, anatomy, synthesis and ﬁmt:l.i;nn of T3 & T4

(1t} Adrenal pland, )
Fextboon o) Hcrerfnccs:’ slets of Langerhans, Testes and Ovarics

I A t_cxl book of Medica]
As1a)y 2013,

; g?;;?]al Physiology, K Schmidt - Nieison, §
S emistry D Voet & JG Voet, Wiley 2011

:;A:I;?;Iﬁ;’hy;inlngy by A. maria Kutikan & n
_ n, Nagercoil, Tamil '
3 Animal Physjolo oo
- 2008).
6. Regulatory mechanism in Verte
(Rastogi Publications, 2008)

7. Aninal Physidglogy b
2008) &y by K.A. Goyal and K.V. Sastry -( Rastog?

8.  Endocrinology and Re
Publication 2008)

2. Animal Physiclogy by Aro

10.  Textbook of medical Ph
Saunders & Co.)

1. Getvaland Com
Publication)

12, Atextbook of Animal Phy

tomy and functions uf-hnrmunes with

physiology, Guyien and hall, Elsvier Pub (Snutﬁ
ed, Cambridge Pub 2013,

Arumugam — (Saras

,

2y and biochemistry by K.V. Sastry - {Rastugi Publications,

brates by kamleshwar pandey and 1.P. Shukla-

Publication "

productive Biology by K.V. Sasyry - ( Rastogi

ra M.P. ((1989)- Himala I
_ (19 ¥a Pucations House.
ysiology by Guyton A.C. & Hall J.E (1996)- (W.B.

parative Physiolopy by Hoar W 5, (1983) —I’rcntir.:c.Hlall

siology by MHurtkar PC. & Mathur PN. ( 1976) —

i e | e o
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S Chand & Co. | B
13, General Endoerinology by Turner C.D. & Gangara J.7. ( 1971} W.B.

Saunders & Co. o
11, Animal Phvsiology , Biochemisiry and Immunology , Dr KC “oni [lind;

Edition ., Collcge book centre, Chaura Rasla, .Iaipt_lr S
15.  Animal Phvsiology and immunology , Lt K.C Soni Hindi Edition. College

book centre , Chaura Rasla, Jaipur | _
16. Mammalian Endocrinology and Antmal Bchﬂv!ur :
Edition , College book centre, Chaura Rasta, Jaipur

UTION AND PALEONTOLOGY
- MHE.MHITI{S'. 40

Dr VS Pawar, Pindi

CC — 3 (II1) -Paper 11T EVOL.
Duration : 3 hours

Objectives : L : . )
To enable stuidents to understand and comprehend -origin of l}fc and theories o

evolution ; to understand the evolution from the -:vilflmncs. | |
Naote : The paper is divided in five indcpendent units. Two questions will be set
fiom cach unit. Tha candidates are required to atlempt one question frowm cach unit.
Unit -} |

.a)  Origin of lifc ( Abiogencsis and biogenesis)
Evidence in favor ol evolution: Evidences from morp
anatomy, lmbryology and Palcontology.

b) Maolecular basis of evolution
Unit - 11

‘Theories of evolution : .
f) Lamarckism, inheritance of acquircd characters and Neo-Lamarckism.

b) Darwinism, theory of natural sclection and Neo Danwvinism.

¢) Mutation theory of Hugo de Vries.
d) Weismann theory of germplasm
e) Recapitulation theory

Unit —1IX o _
a)  Variation : Kinds, sources of variation, origin of ncw mutalions.

b) Lsolation : Definilion, mechanism and role of isplation in evolution.

¢)  Adaptation : Introduction, kinds (structural, physiological and prntcct.wc)
of animal associntions, divergent cvolution, convergenl evolution,

evolutionary significances of adaption.
Unit-IV _

a)  Origin of species: Concept of species/st :

cousing genetic divergence in the population ol species

Neck cffect, founder’s effect. N . N
b) Mimicry and protective coloration : Definition, kinds , condition neccssary

for mimicry, significance.

c) Zoogeographical distribution nfanirnﬂ_
;Glution of amphibian, reptiles, birds and mammals.

a hology and comparalive

s/subspecies/sibling. Specie, Factors
I , penctic drifis, Bottle

ls, geological time scale, cras, origin

and evolut
Unit -V _ _ _
a) ~ Introduction, formation, kinds, determination of age’ of lossil and 1ts

significance. o o |
b} Dinosaurs. fossil evidence & reasons for extinclion of dinosaurs.

M.D.S.L.. Syllrbus / B.Sc. B.Ed., Programme /G5

C Evolution ol man: Ti el i
) ton ol man: Time of origin. compelling, causes. ancestor of man

. Cyuiution [rom apes and cvoelitionary trends.
lextboolks and Refervnces:

I, Evolutionary ialapy hv A , : -
2008) y hlatogy by 3.5, Tomar & S.P Singh — (Rastogi Publicalions,

2. The origin ol hile by i |
. ¥ K. Johr -{Rcinhold Publishing Cor
or _ : Pi1)

j- The L‘-.ﬂh.;l'[l"l]' S Man by GW. Lasker — (Flolt,Rinchart & Winsion)

I Organic Evolunon by R.S. Lull — {MacMillan) |
g. Organic evoluiion — V.3, Rastogi

- Ammal Taxonomy and Evolution . D Ind]

. Dr VS Pawar Hindi Edit; :

. book cenlre, Chaura Rasta, Jaipur e Bition, College

Ilh:‘-‘.l.:-?n?nmlifm Endrocrinology and Animal Behavior , Dr VS Pawar. Hindi
dition, College buak centre, Chaura Rasla Jaipur -

PRACTICALS

Duration : 4 lirs. Max. Marks - 50

Objectives:

T'o develop inthe student the skills of stainin
(u:.mpnrary and permanent) and
gurdelines: Cadaver orotherwise
and. labeling of specimens as
To enable students 1o develop
Course Content

1. ! ; i i |
Study of Musecunt specimen with respect 1o levels and pattecrns of

Organization, biosysiemnatics, biodiversity, adaptations, development stages

pnpu_laliﬂn dynamics, ccological implications eic. "
a) Hemichordaa : Balanoglossus.

b) Uroechordata - Herdmania, Pyrosoma
¢} Cephalochordatn P Amphioxus and Lanceolatum
d) Cyclostoemata Petromyzon, A fvxine
2y : ;
¢} ::’} f.!r;:r.:s. Scoliodon, Sphyrna, {Torpedo, Pristis, Trygon Lepidosreus, Clarias
o /z naf:*ephahrs, Anabas, Exocoetus, Hippocampus, Tetradon, Pramprerrr.;
5 n_:phrb:‘a: Icthyophis, Necturus, Proteus, Ambystoma, Axolot! tarva
Triturns, Amphinma, A Iytes Bufo. -
g Reptilia : Testudo, Trionyx, Sphenodon , Hemidactylus, Draco, Calotes

Chamaeleon, Varanus, Heloder
‘ ; na, Typliops | E - I
Bungarus , Naja 4 Higaion yPitiop ryx, Hydrophis, Viper ,

J_':) Aves ! Paveo, € c-‘:"umba. Psitacula, Passer € orviis, Archaeoptery..
iy Mammals: Ornithorlivachus, Echidna, Macropus, Loris, Manis, Rattus.

Min. Pass Marks: 18

. gand mounting of materials
of dissection, display and labeling as per UGC
collection, prescrvation, mounting, identification
per UGC guidelines: Field observation of animals
{he skills of hematology and endocrinology. '

s Study of Permanent Sildes-

a) Bm"an{::g.'u:.sus: T.5. of proboscis , collar region and (runk
b} Amphioxus : T.S. of oral hood, pharynx.

. ¢ Mammals : T.S., skin, Stomach, Ducodenum, ITeum, liver, Pancreas, spleen

lung, kindney, Testis, Ovary.

3. Osteology:

a} Study of skull bone of Frog. Varanus, Bird and Rabbits.
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L ] i 11.
b} Study of verliebac of rog. Varanus, Ilin'd and I‘z.’ll;t;} G s g
; Sudy of girdles. forelimb and hind limb bones of IFrog.
c A %
- TAS /
st 1 hrouph Charts/Models/Video/CD
issecti for its demonstration through oo siuiceg o
* EIS'iL?zﬁzfn:Eﬂus etc and/or preparation of working modeis ol the di
igila c :
el he following animals. ‘ . —
) Z}Sl;':dzﬂ ]ifﬁ:rent brachial systems. effercnt branchial system
a) Sco .
s and intcrnal car. _ | -
b ;‘::"E_ Anatomy, digestive sysiem , Urtnu-gcnlta_l sy-:,u..m
5 } Pcrﬁ'u:mcnt /Temporary preparation of the follwing-:
'a) Scales: Placoid, Cycloid
b} Blood film of any verlcbraic
¢) Filoplumes of birds
d} Thigh muscles of frog .
6. Estimation of Hcmug!uhm. ]
7 Enumeration of RBC in blood samples.
H. Enumeration of WBC in hlum:ll samples.
- 3 i 1als.
Preparation of Hacmin Crys :
EI}U Eff'Ect of diFfferent concentrations of NaCl on I;E;;CL‘IM e
ll. Measurement of bloed pressure, Heart beal an

i i 1 { blood.
bleeding time, Coagulation time o | —
:i gtﬂ:ﬂ :‘ H;:smluiicﬂl slides of the following endocrine gland ol m 1

{estis, ovary, thyroid. adrenal, pituitary, Islets of Langerhans. 3
| ISC | i the
e 1 dissection or otherwise is subject to
imals of materials [or dis ther seles
' Ens:d?‘.t{i:: that thesc are not banned I;Int_icl' tt:c r‘gu;lh::ll:l[;:i ll;‘:;u:;:;uﬂmﬁ .
[ animals from Lncit natu
2. Report on study ol an
surroundings or as assigned.
: i ] ctical Examination .
Gu:delmeﬂsilnstruclmns for Pra o icudliii:
Max. Marks 1 50
Min. Pass Marks : 18 p—
S. | Exercise
— i led diagram) &
e o ing —on I?{bﬂet:iningEidentiﬁcal:iﬂn sketch 3
mounting —onc 2, 1 _ . Sketeh =
g- Ezzzgrsiccimen; four or six (identification and classification -
. logical nole —one spccimcq _ _ %
;l ]ngn?fnent slides — (wo ( Identification with [CASONS) =
a. Osleology _ :
7. | Physiological exereise —— 2
8. Practical record and slides Aidagsta >
9. | Viva _ i :
10. | Project reporl assignment

* as per UGC guidetines
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CC4 BOTANY
Scheme Dur:ation Max. Marks Min.Pass Mnrks
Paper ! 3 has, 40 (External)
i 10 (Intcrral)
Paper ] 3 hrs. 40 (External) 54
10 {Intermal)
Paper 1[| 3 hirs, 40 (Extcrnal)
10 (Internal)
Practical 4 hrs, 30 18
Note -

Internal Marks will be awarded o

cach of 10 marks for each
\aken. '

n the basis ol two internal written iesis
paper and the average of both the tests will be

CC—4(I) PAPER -1: Diversity of Sced Plants

Duration: 3 houyrs Max. Mark — 40
Note : uestions will be set

Unit — 1
Characleristics of secd
(angiosperms) and wit
fossil gymnosperms.
Unit - IT
Angiosperms: Origin and cvolution;
annuals, biennials and perennial

Eymnosperms, monocotyledons an
sccd plants. .
Unit —-JI1

Gienera) features of gymnosperms, distribution and
and anatomy of vegetative and re
Unit — 1V

Morphology and anatom
Pinus.and Ephedra Eco
Unit - Vv

Significance of seed — suspended anim
recombination and replenishment;
Natural and Artificial |
Text books and References
Bhatnagar, A.P. and Moitra. A

New Delhi.

Giflord, E.M., and Foster, 4., 1988. Morphology-and Evolution of Vascular Plants,
W H. Freeman & Company, New York.

Sporne, K.R. 1965, The Morphology of Gymnosperms. Huichinson &. Co.

(Publishers) Lid., London. Stewart, W, M. 1983, Paleobotany and the
Evolution of Plants, Cambridge University Press, Cambridge.

plants; evolution of the seed habit; sced plants with fruits

hout fruits {(gymnosperms): fossil and living seed plants;

primilive angiosperms. Diversity in plant forms-
5, convergence of evolution of tree habir in
d di-cotyledons, lrecs-largest and longest lived

their classilication; morphology
productive parts and life cycle of Cycas.

y of vegetalive and reproductive paris and life cycle of
nomic importance of gymnosperms '

ation; ecological adapiation: unil of penetic
.dispersal strategics. Vegetative propagation-

1996. Gymnosperms. New Agc International Limited,
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CC— {(II) PAPER - lI: SYSTEMATICS OF ANGIOSIPERMS
Duration : 3 hours. NMax. Marks : 40

Note : The paper is divided in five independent units. Two questions will be set
[rom each unil. The candidates are required to atiempt one question from

cach unit.
Unit -1 :
Angiosperm taxonomy: Bricl history, aims and fundamental concepts of arlilicial,
natural and phylogenctic system of classification, Bentham & Fooker. Engler &
Prantl and Hutchinson system of classification. : - # &
Herbarium: Tools and tcchiniques, important herbaria and botanical gardens of India
and their importance.
Unit - 11
Botanical Nomenclature: Principles and rules of ICBN, type of concept, laxonomical
categories, principle of priority, identificalion keys, floras. '
Unit — 111 _
Diversity of flowering plants as illustrated by members of the familics — Brassicaceac,
Malvaceae, Rulaccac, Fabaceae (Lotoidea, Cacsalpinioideac, Mimosoidcac)
Apiaccae. '
Unit—-TIV |
Diversity of Flowering plants as illustrated by members of the families —
Acanthaceac, Apocynaceae, Asclcpiadaceae, Asteraceae; Solanaceace, Lamiaceac.
Unit -V | -
Diversity of flowering plants as illustrated by members of the families ~- ANnonaceac,
Amaranthaceae, Cucurbitaceae, Euphorbiaceae, Liliaceac, Poaccae,

Text books and References
Davis, P.H. and Heywood, V.H. 1963. Principles of Angiosperm Taxonomy. Oliver

and Boyd, London. . .
Heywood, V.H. and Moore, D.M. (eds) 1984. Current Concepts in Plant Taxonomy.

Academic Press. London. . _

Jaffrey, C, 1982, an Introduclion lo Plant Taxonomy, Cambridge University Press,
Cambridge, London. . - & 5
Jones, S.B.,Jr. and Luchsinger, A.E. 1986. Plant Systematics (2" edition). Mc
Graw-Hill Book Co., New York. |

Maheshwari, J.K. 1963. Flora of Delhi, CSIR, New Delhi. L
Radrord, A.E. 1986. Fundamentals of Plant Systematics, Harper and Row, 'ch.: York.
Singh, F. 1999. Plant Systematics: theory and Practice. Oxlord and IBH P+vi. Lid.,

New Delhi.
Siate, C.A. 1989. Plant Taxonomy and Biosystematics (2™ edition). Edward Arnold,

London. . 3
CC—A(III) PAPER — III: PLANT CELL BIOLOGY AND GENETICS

Duration : 3 hours., Max. Mnarks ; 40

Note : The paper is divided in five independent units. Two questions will bé set
from each unit. The candidates are required 1o altempt one question from
each unit. | |
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Unit—[
Ultrastructure oi' cell -

mitachondria, chloroplasl. nucleus.

Unie - [1

Chromosome orpanization: Structure/Morphology, centromere and telomere:
T

chr rrafi :lions icati i g
omosome abuerrations — delelions, duplication, inversions and Iranslocations:

Vﬂrmlfu!‘ls: in chromosome number — ancuploidy, euploidy, sex chromosomes
Cell division; Cell cycle and Mitosis and meiosis.
Unit - HI

Nuclearend extra nuclear genelic material: DNA siructure: rcplication; DNA protecin

1n}[r:ra|:tiudn;_ Tucl:nsnmﬂ model: genctlic code; satellite and repelitive DNA;
milochondrial and plastid DNA: plasmid; gene mappi |
Unit - IV - : S

Gene expression: Structure ol gene: transfer of genetic informalion; proteins,

.slruclun: and classification: transcription: ranslation; regulation of genc expression
in prokaryotes and eukaryoles.
Unit-Vv

Ge:h'u..*.tlc m!wntanca: Mendclism, Mendel's law of inheritance, Linkage and crossing
over; allelic and non-allelic interactions.

Genclic variations: Mutations - sponlancous and induced; transposable genclic
¢lements; DNA damage ana repair. | '

Texi books and References

Alberts, B, Bray, D., J., Rall, M., Roberts, K and Watson, 1. D. 2001. Molecular l*

Biology nfCr:lI_ Garland, publishing Co. Inc., New York, USA.
Alherely,.G, Girton, J. R. and McDonald, ). IF. 1999, The Scicnce of Genclics
éaundcrs College Publishing, Fort Worth, USA.

» ; S . i :
Meﬂl::f K. 1999. ATextbook of Ceil and Molecular Biology. Rastogi Publications.
Klmnsrr}iFh, L. J. and Kish, V.M. 1995, Principles of Cell and Molecular Biology
(Bm.’f ¢dition). Harper Collins College Publishers, New York, USA.

Lodish, H., Berk, AT‘ Aipursky, S.L., Matsudaira, P, Baitimore, D. and Darnell. J.
2000. Molecular Cell Biclogy. W.H. Freeman & Co. New York, USA. i
Russel, P. J. 1998, enctics. The Benjamin/Cummings Publishing Co. Inc., USA.

Snustad, D.P. and Simmons, M. J. 2000. Principl f : :
Sons, Inc., USA. Inciples of Genetics. John Wiley &

Stent, G.S, 1986. Molecular Genelics. CBS Publications, Dclhi.

Wolfe, S.L. 1993. Molecular and Cell Biclogy. W c ol |
G 2 . H [ : odswaorlh I*
California, USA. EY rih Publishing Co.,

PRACTICALS

Duration: 4 hours Max. Marks: 50

Gymnosperms:
1. Cycas

Habit, armour of' leal bases on the stemy, very young leaf (circinate vermaiion)
and old foliage leaves, scale leaf, bulbils, malc cone, microsporophyll,

Min. Pass Marks: 18

o _ leell organelles: Cell wall, Plasma membrunc, Colgi
mplex. endoplasmic reticelom. Lysosomes, Ribosomes, peroxisomes. vacuoles
L] 1
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megasporophyll, and mature seed.
Study through temporary micro preparations or permanent slides — normal root.
coralloid root, siem, rachis. lcaflet, micrasporephyll, polien grains. and ovule,
2. Pinus
Habil. long and dwarfl shoot showing cataphvlls and scale leaves. T.S. woad
showing growth rings, male cones, [emale cones, and winged sceds.
Study through temporary micro preparalions and/or permanent slides — stem
(yvoung and old), needle, pollen grams. rool. [emale conc. ovule, embryo (W. M)
showing polycotyledonous condition.
. Ephedra
Habil and structure of whole male and female cones.
Temporary micro preparations and/or permanent slides of node, mternode,
maceraled stem to see vessel structure; epidermal peel mount of vegetatlive
parls Lo study stomata, male conc, female cone, and pollen grains.
4. Angiosperins
Familiarity with the terms used in (echnical description of plants.
Studdy ol representative plants of {amilies included in the syllabus.
5. Cyto-genetics -
1. Suudy of cell struclure from onion leal peels; demonstration of staining an<l
mounting mcthods. ,
2. Comparative study of cell struclure in onion cells, Hfyvdritfa and Spirogyra.
sludy of cyclosis in Tradescantia, staminal hairs.
3. Study of plastids to examine pigment distribution in plants (e.g., Cassiq,
Lycopersicon and Capsicunt).
4. LExamination of clectron micrographs of eukaryolic cells wilh special
reference to organclles.
5. Study of electron micrographs of viruses, bacteria, cyanobactieria and
cukaryotic celis for comparalive cellular organization.
6. Examinalion of various stages ol mitosis and meiosis using appropriale
nlant material (c.g. onion root tips, onion flowcer buds),. :
I'reparation of Karyotypes from dividing root tip cells and poilen grains.
Cytlological examination of special types of chromosomes: barr body, lamp
brush and polytene chromosomes.
9.  Working out the laws of inherilance using seed mixiures.
10. Working out the mode of inherilance of linked penes from test cross and or
I"2 data.
Text books and References
Fukul, K. and Nakayama, 5. 1996. Plant Chromosoimes: Laboratory Methods. CRC
Press, Boca Ratin, Florida. '
Gunning. B.E,5. and Steer, M. W. 1996. PIanlCcll Biology: Structurc and Function.
fones and Barlett Publishers, Boston Massachusclts.
Harris, N. and-Oparka, K. J. 1996. Plant Biology: A Practical Apprnnch IRL Press
al Oxlord University Press. Oxford, UK.
Sharma A K. and Sharma A. 1999, Plant Chromosomes: Analysis, Manipulation
‘and Engineeling, Harwood. Academic Publishiers Australia.

T
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CC-5 Mathematics

Scheme Exam Duration Max. Marks Min. Pass Marks
I aper-I 3 hours 60 (Cxternal) ——.
13 (Intcrnal)
Pager-L1 3 hours 30 (External) 72
13 {Internal) :
Paper-11] 3 hours 50 (External}

14 {Inlernal} —
Note 11 Internal Marks will be awarded on the basis of two intemal written tests
for cach paper and the average of both the tests will be taken.

(-5 (I) Paper-1: Abstract Algebra
Dueration: 3Hrs Max.vVarks:60
Note :- The paper is divided In five independent units. Two questions will be set
[rom cach unit. The candidates are required to aliempt onc question from each unit.
Unit-1
Set, Relations, [unclions and binary operations, binary operations in contrast to
unary and ternary operations. Group: Dealinition, cxamples and simple properties
of group and subgroup
Unit-2

-Permutalion group, cyclic proup, cosets, Lagrange theorem, homomorphism and

ISDITICII']JI'II::HI of group, cayley’s theorem.

Un:t—3

Norrhal subgroup and Quoticnt group. theorem.Fundamental theorem of
homomorphism of group.

Unit-4

Rings: Deliniticn and example. Residuc classes ring, Special ¢lasses of ring, integral
domain,division ring (ring, field) simple properiics & ring, sub ring, sub field, ring
homomorphism and ring isomorphism,

Unit-5

Ideal, prmmpal ideal, principal ideal ring, qunhcnlnng, prime ideal, maximal ideal,
LEuclidean ring and its propertics, polynomial ring,

Textbooks and References:

]. Topics in Algebra: I.NN. Hersltein, Wilcy Castern, New Delhi, 2™ ed, 1975.

2. A Course in Abstract Algebra: V.K. Khanna and S.K. Bhambri, Vikas .
IPub. House, New Delhi, 2™ rev. ed. 1998.

3. Modcrn Algebra: A R. Vashistha, Krishna Prakashan Mandir, Meerut,
2 rev. ed., 1971,

4. Algebra: M. Arlin {1991) Prentice Halli,

CC-5 (1I) Paper-1I: Real Analysis
Duration: 3Hrs Max.Marks:50
Note :- The paper Is divided in five Indcpcndcnt units. Two questions will be sct
from each unit. The candldﬂtes are required lo altcmpt one qu Eﬁtlc}n Fr-:::m cach uml
Unit-1 S = G
Real Numbers system: completeness axiom, densities of ratmnal.hrratmna] propenies
of real numbers, least upperbound axiom ola funciion, Basic propértics of the limits
Continuous functions and classification of discontinuities, properties of continuous
functions Boundedness of a contlinuous function on a closed interval [o,b]
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£xistence of a maximum of a continuous funclion on [a,b], uniform continuity.
Unit-2
Diflerentiability, chain rule of diflerentiability, Mean value theorems and their
geometricalinterpretations, Darboux’™s intermediute value theorem (or derivatives,
Taylor's theorem with various forms of reinainders,
Unit-3 |
Ricimann integral, Integrability of continuous and monotonic functions, The
fundamental theorem of intepral caleulus, Mean value theorems olintepral calculus.
Unit-4
Real sequence, Definition, Theorems on limits of sequences, Bounded and
monolenic sequences, Sequential Continuity, Cauchy’s convergence criterian,
Infinite series of non negalive lerins, comparison tesis, Cauchy's integral tesl, Ratio
tests, Raabe's logarithmic, De Morgan and Bertrand’s (csts, Allernating series,
Leibnit’z theorem, Absolute and conditional convergence.
Unit-5 -
Uniform convergence ofl'series of function, Weirestrass M-TesLAbel's and Dirichlcts’
test for uniform convergence. Improper integrals and their convergence, Comparison
lests, (Abel’s and Dirichlet’s tests,
Textbooks and References: =
1. Mathematical Analysis: §.C. Malik New Age Intermational, New Delhi,
2004, o '
2. Redl Analysis: T.M, Apostol, Narosa Publishing House, New Dclhi 1985,
3 Real Analysis: I1.L. Royden, Macmillan. 4" edition 1993, &
4. Principles of Mathemalical Analysis: W. Rudin, McGraw Hill, 3™ edition
1976,
CC-5 (IIl}Paper-11}: Diffcrential Equations
Duration: 3Hrs Max.Marks:50
Note :- The paper is divided in five independent units. Two questions will be sel
from each unit. The candidates arc required to attempt one question from each unit,
Unit-1
Linear equations and equations reducible 1o linear form. Exact differential equaltions,
intcgrating factors, {irst order and higher degree equations solvable, for x, y, p.
Clairaut’s fonn and singular solutions, Geomelric. meaning of a differential equalion,
orthogonal trajectories linear differential ¢quattons with constant cocfficicnts,
homogencous linear ordinary differential cquations. '
Unit-2
Ordinary simultancous differential equations, total differential equations. Lincar
diffcrential equations of second order, transformation of the equalion by changing
depend.nt independent variable, method of variation of paramelers.
Unit-3
Series solution of differential cquations, power series method, besel, legendze and
hypergeometic cquations, bersel, legendre and hypergeometic functions and their
clementary properties.
Umit-4 .
Partial differential equations of the first order, lagranges solution, some special

type of equations which can be solved casily by methods other than the general
metiod, Charpit’s general method of solution.
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Unit-5

Partial dilferential equations of seé¢ond order and higher orders. classification of

linear partial differential cquations of sccond order, homogencous and non-
homogencous equalions with constant coclTicients partial, differential equations
reducible to cquations with constant cocflicients, Monges method. -
Textlrooks and References:
1. Diflerential Equations Vol 1:J.L. Bansal und H.5. Dhami, JPH, 2004,
2. Ordinary and Parftial Dillerential Equations: M.D. Raisinghania and R.S.
Aggarwal, 5. Chand & Company, New Delhi, 2*edition 1983,
3. Theory and problems of Differential equations: Frank Ayres, McGraw-Hil!
Book Company, Singapore, 1%cdition 1972. -
4.  An Introduction to Ordinary Differentiat Equations, Dover Books on
Mathematics: E. Coddington (1990) Dover
Diflerential Equations and Dynamical Systems: L. 'erko (2010) Springer
‘Theory of Ordinary Differendial LEquations: Ceddington and Levinson (198 7
Tala Mc GrawHill

o u

CC 6: Learner, Learning and Cognition
Instructional Time: 4 periods/week Viax. Marks: 75

ExamoDuration: 3 Hours Internal: 15
E External: 60
Objectives of the Course: - N

On the completion of course, the student teacher will be able to: B

@ siteale individual development in a socio-cultural context;

- devetop an understanding about the impact/influence of socio-cultural
conlext in shaping human development, especially with respect to the
Indian context; :

* acquire theoretical perspectives and develop an understanding of
dimensions and stages of human development and developmental tasks:

- understand a range of cognilive skills and alfective processes tn ierman
lcarners;

@ become aware of different contexts of lcarning and siwvate schools as a
special environment for learning: 5

*-  rellect on their own implicit understanding of the nature and kinds of
learning; :

@ gain an understanding of different theoretical perspectives on leaming,
with a focus on cognitive vicws of learning as well as secial— constructivist
theorics; :

= cxplore the possibilities of an understanding of processes in human
cognition and meaning—making them as basis lor designing learning
covironments and expericnces at school; and

® appreciate Lhe critical role of learmner’s based on differences and contexts
in making meanings, and hence draw out implicalions for schools and
leachers,

Course Qutline:
Unit X: Learncr as a Developing Individual
= Developnicntal Influences: Development as a resuliant of interactions
between individual potential (innale, acquired) and external environment
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Programme /75 |
(i) Experiential learning and reflection
] ; I, economic and technological). {1i) Social mediation
(physical, socia-cultura’, 1 -uil}" and disconlinuily and growth and : (iri) Copnitive negoliability
:, contin = - a : " - -

- Nature and nuriure, c (1v) Situated fearning and cognitive apprenticeship

MALuEalion 1ssues: hers Lo develop holistic understanding of the learner (v) Meta-cognition.

el d rachicrs . ke s .

. [mplications for tea ® Creating facilitative [carning civironment,

i itive and affective Proucesses i.-.nuuncmg‘lht: ' ° Teachers’ altiludes, expectations —cnhancin
. The understanding ol cogm A hita FoliRa ST el ST o EhifE:

“the lecarner an
development ol the

£ motivation. Achicvement
cacy. collaborative and self
is on learning as g consiruclive rather
The learner- centred oricntalion has

learning as contextual and sell-regulated

classroom practices).
al differences among Learpers

Dimensions of differences in psychelogical attributes—
inlerest, aptitude, Creativity, personality, valyes,

® Undcrstanding lcarners from multiple Intelligence perspeetive with a focus
on Gardner’s theory of mulliple intelligence, Implications ror lcaching-

learning in the lipght of changing concept of intelligence, including
emotional intelligence.

Differences in learners

Differences in Iearners based on socio-cultura|
languages of learners® and language of instructj
“‘cultural capital’ of learners.

Underslanding differences b
learning difficulties. slow

motivation,
Unit [F: Development and Learning

" = 1 Lweern
Meaning and principles ol development, relationship be _
- anlt : ; :
- ent ﬂ.nd ll:ﬂfnlng- - 111 A5 langua G,
db_ﬁfﬂ|3];i!1;n5 of individual development: pt}:’,slc%l' mgdn‘];w;icalifns l%ur
) DmT‘ al, social and moral, their inlerrelauunslnp;:‘-ﬂiﬂ 1) p
molional, % , cre).
" hers (relevant ideas of Piaget, Erikson and Ko f gs Oh processes
l:.,ac f development—developmental tasks wilh focu i
) h:ﬁifhuand development acrosssyarions stafgc;ﬂ{r;gn::c}*
& : ' oncerns of adole ~
. l emphasis onc
osladolescence (specia . : .
. Erluaning of “cognition” and 115_rule in l-::arnmg; o
- Socio-cultural factors influencing developmen iety). (The focus is on
Facilitating holistic development (for self and soc dy enition, different
- ac ding the key concepts ufdcvclnpme:lnl and cognitic ,maching-
undﬂrs:;l; dirﬁcnsiuns of development and their applicalions in
stages :
lcarning conlexts). ' x
_ _ . Perspectives on Learning - i
Unit ll[-jheﬂrzficilnnxvlgdgc and beliefs about learning (demystifying
- mp ;i .
$5 gmsconceplions), - ing: Behaviourist (conditioning paradigm
) ives on human’learning: Beha lour 7
) PI‘Erl:-spi“::i't)lWJE«:\,@,ni:.iw.rist and Sokial Cognilivist (jt'h:ndlérﬂ);:lfl'f{ﬂ:“;g“i“w
;’n r:rcssi:'lg vicw, Humanist, Social-(_lnnslruch?:.sr. ﬂ;ia S R
L:E:rnil‘lg. (drawing selectively on the ideas of Skinner, Pieg

Pasitive emotions. self-efIT
regulated learning. (The focys

than a reproductive process.
'mplications for understanding

process and following suitable
Unit V: Individu

L]

cognitive abililics,

based on predominant learning styles”.

conicxis; Impact of home
on, impact of differential

ased on a range of cognilive abiljtips——
lcarniers and dyslexics, intellectual deficiency,
intelicctual giftedness, implications for catering to individual variations
in view of ‘diffcrence” rather than ‘deficit’ perspeclive.
Modes of Learning Engagement:

Modes of learning engagement will include:
e

Vygotsky).

Reflective Written Assipnments

. * Lecture-cum-discussion
d principles of each perspective and their applicability *  Study of selected readings and discussions around OVervicws
(i) Conceplsan ; : . * Anecdotes, experiential and reflective writings.
; . situations . - : o : ) I . : :
o d:ﬂ‘crcnt lﬂﬂ?:lijlicahilit}’ of various theories of learning for * Audio-visual clips of learning Situations and interactions, analysis and
(i)  Relevance an : S discussion in small Eroups as well as large group
; : : icarning situations o :
iflerent kmds‘ qir-llvu.rinui leaming situations, as seen in different * Group presentations ol key themes and concepts
{111) ﬂ-lﬂlﬂ D[]Ecl;:l;l?;l;ﬂﬂi?cs : e * Exemplars of ‘construclivisy’ learning situations, “Case studies, their
COIc - ' iluations; a) transmi analysis and discussion
. in teaching-learning situal P ) , s '
(iv) Role FEIEH']:;“:;{;EEI ¢) facilitator, d) negotiator, c) cn-l:amfir- ('_n"i * Close observation of lcarners (students) in learning silualions at school,
knowledge, ’ 3 f different psychologica a5 well as in other contexts: makin field notes
; 11di understanding of di 3 : . T E .
focus e l:fj.'ll:al:_lnging and helping student teachers to leam 1o * Interpretation, analysis and discussion of observations
perspechves ing situations) *  Assignments based on the above
in different Jearning sttu : :
apply them in di = : Practicum: |
5 2 tivist’ Perspective 2 : : : . 2
HnieLxe Lfmrnll]g mb iﬂ::r:rlueamn : ing as ‘construction of knowledge’ and lcaming 1. Rjeﬂeclwe Wr-_f.tcn Assignments
> Siaslions ':n and reception of knowledge’. ‘ ive) 2. Ficld observation notes
S 1'nalmtsinmssl“ ctivist perspective (also Bruner and Ausubcl’s perspectiv g
e« Social-Constiru : .

plicati '3 ideas in teaching.
ations of Vygotky's 1dea:s L _ ;|
ﬁr?d?:fgl;sding processes that [acilitate ‘construction of knowledge

Analysis of a learnijn
perspectives

g silualion and case study, using theoreticyl
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4.  Administration of any onc srandardized lests {Iluc'uligcnce.r’aplil.udcr‘
atlitude/ creativity) and preparation ol psxchological assessment repon.
5. Prepare a critical report on implicalions otany one (heory of learning — ?
Piapel, lirickson and Bandura. ,
- 6. . Select a child with (earning probiem (retes 5.5) and carry oul acadcmic
qescssment in any one subjecl. identify the remedial Imeasures and preparc
a rcport. N )
7. Preparation ol learners” profile based on copnilive and non-cognilive
characteristics Lo depict inicr and 1ntra individual difierences.
Modes of Internal Asscessment Marks
Written (esis 2 10
Any two of the Practicuin 05

Suggested Readings: .
Ambron, S.R. (1981). Child Development. New York. Llolt Rinchart &

“Winston.
Atkinson, Richard C. Et.al. {(1983). Introduction Lo Psychology. New York,
Harcourt Brace Johanovich Inc.
Benjaficld, .G (1992). Cognitian. Prentice 11ail, Englzwood Cliffs,
Blackie, J.{ 1971}). How Children Learn in I.C. 5tone an F.W. Schneider
{eds.) New York. Readings inthe Foundations of Education, Vol 11, Cru_mwcli.
Brown, J.S., Collins A and Dugrid, P (198%). Siuated Cognilion and the
Culture of Learning, Educational Rescarcher: 32-42.

|

2.

B

10.
11,

12,
13.

14.
15.

16.

17.
18.

19.

Psychology Prentice.”

" Luria, A, R. (1976). Cognitive Devclopment: 1ts Cultural and Social

Dececco. (1970). lialy. Psychology & Lcarning and Instruction Educitional

Flavell, J.H. {1963). The Developmental Psychology of Jean Piagect, New

York. Van No strand. : |

Gange, R. M. (1985). The Conditions ol Learning and Theory of instruclion
(4" edition). New York. Holt, Rinehart and Winston.

Gardner, H. (1999). The disciplined mind what al} students should undcgstand.
New York. Simon' & Schuster )

Gardner, Howard (1989). Frames of Mind. New York. The Theory of Multiple
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Section 11 -G[;-:up C : Developing Teacher Sensibilities
- Lixperiences for Secial and environmental sensitivity

SES 1 - WORK EXPE
_ RIENCE : ELE )
Instructional Periods : Theory 1 Period E-.« :S::ICI“ AND ELECTRONICS

Erﬂ:ﬁl].]m 2 periodsfweek ;::Hx ReankazsoD
xam Duration : 3 hours in=tassatarkss: 18
Objectives of Course: (Internal Examination)

Cn co ]
.mpl::{::c;rési?hc t.;uursc the student teacher will be able 1o:
e and use different solderin -
_ methaods.
: ;;de_rstand working of diflcrent [amis E
uire ski : ; simpl
= dci]rcmt]:]sl;:;::];??mbIe!Prcparr: simple elcelrical appliances
in repairing simpl ' : l
: ; _ ) ple appliances used i
cvelop the skills for making simple projecis/models precEpncgprlevel

. inculeate healthy v
Caurse Outling: y values related to work culture.

UNIT 1

K - 1
nowledge of different soldering methods like wave s

ulira soni : : JI.:I ' : ;
UNIT{;I;IE soldering, Practicc of soldering. c’ cring, dip soldering and
|

vapour lamp, ncon lam :
UNIT 111 p, lluorescent lamp, usé of choke and starter

»

Construction of T -

ransformers, recogniti -

knowledge of ste ’ grition of primary and second el
p-up and step- ) ondary wind

UNIT IV p and step-down transformer, Use l::f'I'.ransﬁ::-rm*:rs.}r e

UNITV

- 1

transistor action, Ampli i
: » Amplification by transistor, Basic i :
—recopnition of drai T, Basic Idea of integrated circuits, FET
;o rain, source and gate lerminals, FET and i - _!l‘:.:uns, F_E1
ransistor and FET, LCD. . Its characteristics, tesling
irﬂjt‘:l‘:t (anyonc) - Only suggestive
larm for lugpage sceuritly
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Mobile cell-phonc charger using cell
Power supply [ailurc alarm
Blown fuse indicalor .

Modes of Learning Engagement’
Constructivist Approach : Hands on Experience, Activily used Learning ,

Experimentation [nteractive Engagement, Group work, Peer Learning |, Project Work
nModes of Internal Assessment Marks

Writlen Test : 10
Exam and Project : 40
References:

. Electrician — [ Year Trade Theory Published by National Inslructmnal Mecdia
Institute, Chennai re-print 2007 -

2. Electrician — 11 Yeor — Trade Theory Published by n.aenal Instructional
Media Institute Chennai re-print 2007
3. Eleclrical Machinery Publishf:d by Krishna Publisher Delhi Author P.5.

Bhimbhara re-print 2007

-
.,

SES 1 - Work Expericnce - Agriculture
(Practices)
Instructional time: 1 Period/Week (Theory)
2 Periods/ Week (Practicum)
Exam. Duration : 3 Hours
_ Objectives of the Course
On completion of the course, the student teacher will be able Lo
+ identify seeds of common crops and vegetables.
recognise manures and fertilizers uscd commaonly.
undersiand characteristics of seeds and scedling.
identify differcnt summer and winter {lowers.
Acquire skills to horticulture praclices.
e Inculcate healthy values related to work culture.
Course Ouiline:
Unit I: Identification
a) Seceds of common crops.
b) Seceds of common vegetables.
c) Jmportant weeds,
d) Manures commonly used.
c} Fertilizers commonly used.
Unit I1 : Sceds and Seedlings
a) Characteristics of a pood seed for sowing.
BY  Calculation of germination percentage of seeds.
c)  Planting seeds and transplanting sccdlmg
d) Raising scedlings in & nursery
e}  Study aboul green-house.
Unit 111
Ornamental gardening
a) Identification of different summer flowers.
by Identification of different winter flowers.
¢) Identification of common hedge and creeper plants.

Max.Marks: 50
Min. Pass Marks: 18
{Internal Examination)
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d)  Preparation and mainienance of rockeries and barders.

¢)  Preparation and maintenance of borders through hedge and flower

plantation.
Unit IV

Harliculture Practices
a}  Agro foresiry and related concepts
b) FPotling and rcpotling practices.
c) Practices related Lo production of tmportant Mowering plants.
d}  Collection of difTerent types of seeds.
¢)  Preparation of a project.

UnitV
General field practices
a) Earthing,
b) Planiing.
¢; Hoeing, =

d) Weeding.
¢)  Watering of planis.
Modes of Learning Engagement:
Hands on experiences, Aclivity based learning, Cxperimentation, Intcractwe
cngagement, Group w::-rk Pcer leaming, Project work.
Practicum:
a} Identification of an agronomy of fallowing crops:
Wheat, Mustard, Gram, Rose etc.
b)Y Agricultural Processes:
Irrigation, Training and Pruning, Hoeing and Wm:dmg, Seed Bed
preparation, Nursery Management,

Modes of Internal Assessment 1 Marks
Written Lest : 10
Exem and project : 40

Suggested Readings:
el

1. S 9T Ore, Wwwﬁmﬁtﬁaﬁ@?ﬁ(&ﬁ afeeEre,
HTVINT, 2001).
2. Iitendra Singh, Basic Horticulture (Kalyani Publishers, New Delhi, 201 2)

3. Dr. Jalveer Sing, Plant Propagation & Nursery Hushandr}f {Ram:r-

Publishing House, Meecrut, 2002).
4. Dr. Rajveer Singh & Dr. O.P. Rajput, Principles of Agronomy, Scientific
Crop Production (Kushal Publications and Distributors, Varanasi, 2008).
5. Dr. K.N. Dubey, Fruit Production in India (Rama Publishing House
Meerut, 2008). '

_ SES 2: Addressing Special Needs in Inclusjve School
Instructional Time: 3 periods/week Max. Marks: 50
Exam. Duration: 2 Hours Internal: 20

o External: 30
Objectives of the Course:

On completion of the course, the student teacher will be able to:
* demonstrate knowledge on different perspectives in the area of education
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of children with disabilities:
reformulate atliludes Lowards children witly special needs:
tdentify needs of children with diversities:
Plan need-based programmes for 2li children with varied abilities in the
classroom:
®  usc human and material resources in the classroom:
tse specilic strategies involving skills in teaching special needs children
in inclusive school:
® plan and excecule appropriate learner-triendly cvaluation procedures:
@ Imcorporale innovalive practices (o respond Lo education af children wilh
~ special needs:
* contribute to the formulation of pelicy; and
* implement Jaws pertaining {o education of children with special needs,
Course Outline: 1
Unit I: Paradigms in Education of Children with Special Needs
*  Historical perspectives and contemporary trends
*  Defining Special Needs: ways of looking of Educational DifTicultics -
Individual deficit view- vs. curriculum VIiew,
*  Approaches of viewing disabilitics: The charity model, the bio-centric
imadel, the functional mode! and the human rights model
»  Concepl of special education, Integrated education and inclusive education:
Unit'll: Legal and Policy Perspectives
" Recommendations ol the Salamanca Stalement and Framework ol Action.
. 1994, Educalional Provisions in the UNCRPD, 2006:
»  Constitutional Provisions: Persons with Disabilitics Act, 1995, (PWD Act);

Rehabililation Council of India Act, 1992, National Trust Act 1999 and

RTE Act, 2009 National Institulcs _

@ National Palicy - Education of Students with Disabilities in the National
Policy on Education, 1986, POA 1997

@ Integrated Education for PWD, Children (IEDC, [974), Scheme for
Inclusive Education for PWD (IEDC, 2000) and Education of Special
I“ocus Groups.under the Sarva Shiksha Abhiyan (SSA, 2000); Scheme off
Inclusive Education for PWD ar Sccondary School (IEDSS, 2009),

" UNIT IE: Concept, characteristics, classification and.curriculum adaptation in

inclusive schoal for children with various disabilities
Visual impairment
Hearing impairment
Locomotor and Newromuscular disorders
Menlal Retardation
| *  Specific learning disabilities
UNIT 1V: Inclusive practices in schools
* . Concept and philosophy of inclusive cducation.
®  Teaching competencies required for inclusive classroom,
@ Peer tutoring, Cooperative leaming, social learning, system approvals
Multisensory teaching, reflective leaching.
@ Supportive services required for meeting special needs in the clessroom.
@ Duty of educationnl institutions, approprinte governinenis and local
authorities to provide, promote and faciljlate inclusive education and
towards creation of barrier-free cnvironment for persons with disabilities.
UNIT V: Assessment, teaching and development of supportive services for CWSN
*  Concent and techniques of assessment |
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* ldentification and funclional assessment of children with special needs,
* Implication ol assessment for instructional ~taning and placement
@ Developing lesson plan and TLM for childre) with special needs
@ Invalving communily FEROUrces as source of suppoart 1o Inclusive school
Modes of Learning Engagement:
*  The sndy materials must e presented 1o the rainees and discussions and
reliections should be encouraged
¢ Thestudents should be exposed to good practlices of dealing with special
neeels either through vidcos or through actual visits
- It 15 important to cngage the participants in a lot of coaperative group
work so that they start valuing allernative points of view and sienificance
af collaboration '
*  The sludent trainees can also be asked to wrile their relleetions on various
topics. '
*  Prescentation of case studies and discussion
Inlcraction with children with disabiiities studying in schools and spending
quality time with them is of great help in changing auiwdes and developing
empathy.
*  Projeclson various (opics can help the students 1o acguive in deptl) knowledge,
*  Audio- Visual preseniations and demonstrating various practices.

Practicuin:

LJ b

. Critically review the New lndjan Disability Act/ UNCRPD and examine how

ihe ncw Act will satisfy the needs of PWD in an inclusive socicty,

Identify any one child with disability and prepare a case report,

Identify any one 1opic from the texibook and write how the piven content can
be.adapted for children with sensory impairment. Write what teaching learning
aids can be used by the teacher: ‘

4. Conduct a survey in the local cumn;i.iiiity and identify the pessible changes to

be brought in o rermove physical, social and attitudinal barrier owards PWD.

2. Identify various types of schools available for children with disability and make

a4 note un educational lacility available for them.,

6. Prepare on any onc of the topics of the five units for presentation in the class.

Modes of Internal Assessment Marks
Writlen tests 05
Any two of the following 05

Reflective written assignments
Conducting seminar on chosen lopics
Group reports

Field visit reports/ project report
Case studies on different disabilitjes

Suggested Readings:

Banine, D {1988). Hnndicéppcd children in Developing countrics: Assessment,
" Cumiculum and Instruction - Edmonton (Alberta). Universily of Alberta.

Bala, M.J (2004). Methods of Teaching Exceptional Children,

Browning, R, E (2004): Teaching Students with Behaviour and Serve Emotional

Problems, Jampala, M, B: Methods of Teaching Exceptional Children,

Farrell, M. (2004). Special Educational Needs: A Resource for Practitioners.

New Delhi. Sape Publications.

Hegarty S. & Mithu Alur (2002). Education and children with Special need,

New Delhi. Sapge Publication.
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6
7

3

10
11
12
13
1L4
15
16
17
18

19

20

21

Duration: 10 days/year

Mani. M. N.. G. (2001}, Inclusive Education in Indian context, INRDC.
Moyes. R.A (2010). Building Sensory Friendly Classroums to Support.
Children swith Chaltenging Behaviars: Implementing Data Driven Slmlcgiczg
NCERT and UNESCO (2004), Inclusive Education: An Orienlation
package for Teacher Educalors. Department of Education of Groups with
special needs. NCERT and UNLSCO. _
NCERT and UNESCO (2000). Assessment of Needs for Inclusive
Education. Report of the First Regional Workshop. NCERT and

UNESCO. _
National institute for the Visually Handicapped.{2015). Inlormation
Booklet on Visual Impairment in India, Dechradun: Government of India.
Nerbonne. M. A. & Schow, R.L. (2013). .Introduction to Audiologic

Rehabilitation. 6th ed. Boston: Pearson Education. _
Panda. K., C. (1990). Education of Exceptional Children. New Delhi.

Vikas Publicalions.
Reddy GL. & Rama, R (2000). Education of children with special needs,

New Delhi - Discovery Pub.
Smith. D.D. (2002). Introduction 10 Special Education: Teaching in an

age of challenge, Boston. Allyn and Bacon. S
The Persons With Disability Act {(1995). Ministry of Social Justice and ~-
Empowerment. Government of India, India, MSIJE. _
Smith, . {2003). Introduction o Special Education Teaching -in an
Ape of opportunity, Allyn& Bacon, N
Strichart, S., S (1993). Teaching Study Strategies to Students with Leaming
Disabilities, Allyn & Bacon, Boston,

Sataloff, R. T. & Satwalolf, J. (2005). Hearing Loss. (4th Ed.) London:

Taylor & Francis

Loreman.T, Deppeler.] & Harvey.D (2005). Inclusive education - A
practical guide to supporting diversity in the classroom.(2™ Eds.). U.K.
Routledge : ,
UNESCO (1994). The Solamanca Statement and Framework for Action
on Special needs Education. Paris. UNESCO

Wong. B, Y, L (1999). The ABCs of Learning Disabilitics, R ,

SES 3: Working with Community
Evaluation: grade point scale

Dbjectives of the course:
On completion of the course, the student teacher will be able to:

acquaint themselves with the factors working in the sociely/community

l.e. knowledge of social realities

develop the dignity of labour among thein. .
arousc their interest in the social and economic reconstruclion of the

counliry.
make themselves aware of the educational problems and needs of the

society.
enable themselves for preparing youth for sustainable development.

. develop their personality through community service.

Methodology: The students will spend 10 days at a stretch during the academic
sear in the identified village. Separate activities will be underiaken every year out
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ol the following or given by the Instimie.
Suggested Activities:
1. Shramdaan and beautification.
Z. Study ol educational scenario of a community. Reporting the profife of
cach Institulion/NG O/social orgainsation, which arc dircctly or indirectly
concerned with cducational /literacy programme.

3. Micro planning excrcises for assessing the educational stais of the
community.

9. Drgf’m |s_nlicrn of**Nukad Natak™ "'Cullural Programmes™, “Rallics™ cie.for
molivating parents for sending their wards to schools,

3. School Mmapping excrcises for assessing the educational nceds of the
community, -

Q. Sindy a?fr:nrnlrncnt, stagnation and dropout-problems.

7 Exploring the com munity resources and finding means and ways of using
them for betterment of school. -

E. Adopting a community and nssessing its educational needs, social needs
ele.

9. Conducling awareness pragrammes in the community- like Environment

r:._nnscrval_iun,‘ lree plantation, watershed management, health Proprammes
ltke vaccination, polio drop ctc. AIDS awareness, electaral awareness
lnlad safety, human rights, women rights etc. ‘

0. Organization of Literacy programmes in the community

1.  Cleanliness drives in the communily and awareness about their needs

12, Character building programmes N

13. Developing healthy food habits among the community

14.  Conducting Vocational lraining programmes for self employment

I3.  Promoling peace oricnted values in the community. |

16. ch_u:dia[ leaching work for poor and needy in the community.

17. Aclion l:{csearch regarding local problems in consullation with the
commurity,

I8, Promioting peace oriented values in the community.

;-g Cun_dur:.ting Adult Educalion programmes

: :Eiliz:r;i::;ciurkmg with local community in actual relicf work

21.  Training of community in First Aid.

22.  Helping the children with special needs,

23.  Conducting Vocational lraining programmes for self employment.

Modes of Learner Engagement;:

Proposed activities of the programme will be organized keeping in view the

hm:_lg_c-ta:}r provision and the time of duration along with the required availabie
facilities at the time of organization of the programme.
Modes of Internal Assessment:

* [Internal assessment of Punctuality, Regularity, Discipline, Cooperation
and l'-ferfur_mmg Arts will be done through observation of the students
and viva will be conducted on their experiences and written report prepared
by (he student teachers. :
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i

- Letter Grade - Grade Point
- O {Outstanding) - 100

- A+ {Excellent) - 90.99

- Al Very Good) - 8(-89

- B+(Good) - 70-79

- B{Above Average) - §(-69

- C{Averape) ) - 50-59

= P (PPass) - 40-49

- IF(Fail) s - Below 40

- Ab (Absecnt) -0

B.Sc.B.Ed. Part-III
Group B : Core Courses
- CC -1 PHYSICS

Scheme Exam Duration Max. Marks Min.Poass Marks
Paper 1 3hrs, 40 =

Internal 10 - 36

Paper 11 3hrs, 40 T

Internal 10

Practical Shrs. 50 — ' 18

Note 1: Internal Marks will be'awarded on the basis’ of two internal written tests
cach of 10 marks for cach paper and the averape of bolh the tests will be
| 1aken.
Note 2: There will be two experiments. The distribution of marks will be as follows:
Two experiments

Each of 15 marks - 30 marks
Viva voce ; 10 marks
- Record 10 marks

: Total 50 marks :
Note 3: The paper is divided in five independent units. Twor questions will be set
from cach unit. The candidates are required (o altempt oné question from
cach unit. MKSA sysiem of units is to be used. Thc question paper shall
have at least 30 percent weightage of problems and numericals.

CC-1(I) Paper—I: SOLID STATE PHYSICS, SOLID STATE DEVICES
AND ELECTRONICS :

Duration- 3 hours - Max. Marks: 40
Solid State Physics |

Unit I

Overview: Crystalline and glassy forms, liquid crystals, glass tmnsition.
Structure: Crystal structure, periodicity, latlices and bascs, fundamental translation
veetars, unit cell, Wigner-scitz cell, allowed rotations, lattice lypes, lattice planes,
common crystal structures.

Laue’s theory of X-ray diflraction, Bragg’s law, Lauc patterns.

Bonding: Potential between a pair of atoms, Lennard-Joncs potential, concept of
cohiesive encrgy, covalent, Van der walls, ionic, and metallic crystals.
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Magnetism: Atomic magnetic momenl. magnetic susceptibility, Dia-, *ara- and
Ferro-magnetism, Ferromagnetic dortiains, livsicresis.

Unit-I1

Thermal properties: lattice vibrations. simple harmonic oscillalor, secand order
expansion of Lennard-Jones potential ubout the minimum, vibrations of onc
dimensional mo-atomic chain under harmonic and nearest neighbour interaction
approximation, concept of phonons, density of modes {1-ID), Debye model; latlice
specilic heat, 1ow temperature Hmit, extension (conceplual) to 3-D.

Band structure: Elcctrons in periodic potential, nearly lree cleciron model
(quolitalive), energy bands, enerey gap, melals, insulators, semiconduciors,
Motion of electrons: IFree electrons, conduction clectrons, electron collisions, mean
frec path, conductivity and Ohm’s Iaw, Density of states, Fermi energy, Fermi
vclocity, Fermi-Dirac distribution.

Unit III .

Semiconductors: Intrinsic semiconductars, electrons and holes, IFermi level,
Temperature dependence of electron and hole concentrations, Doping, impurity
states, n and p type semiconductors. conductivity, mobility, Hall effeet, Hail
cocfficient.

Semiconductor devices: metal-semiconductar junction, p-n junction, majorily and
minority carriers, diode, Zener and tunnel diodes, light emitting diode, transislor,
solar cell, ' .
Advaneced Materials: Superconductors, fullerenes, carbon nanotubes, graphenes,
nanomalerials, '
Elcctronics

Unit 1V

Power supply: Diode as a circuit clenient, load line concept, rectification, ripple
factor, Zenecr diode, voltage stabilization, IC voltage regulation, characteristics of a
transistor in CB, CE and CC mode, graphical analysis of the CE configuralion, low
frequency cquivalent circuits, h-paramecters, bias stabilily, thermal runaway.
Field effect transistors: I-V curves of IFET., biasing of JFET, operation ol }FET,
source follower, depletion and enhancement mode, MOSTET, biasing of MOSFET,
FET as variable voltage resistor, digital MOSFET circuits, Tunnél diode, concepl
of negative resistance, characteristics and working of tunnel diode, UIT- its
construction and working, UJT as relaxation oscillator. '

Unit V . : -
Small Signal Amplifiers: General principles ofaperation, classification, distortion,
RC coupled amplifier, gain, frequency response, input and output impedance,
mullistage amplifiers, transformer coupled amplifiers, Equivalent circuits at low,
medium and high frequencies, emitter follower, low frequency commeon-source
and common-drain amplificr, Neise in clecironic circuits,

Textbooks and References

1. C. Kittel; Introduction to Solid State Physics, V" Edition {John Wiley and
Sons, New York, 1976) '

2 S Blackmore; Solid state Physics, [I Edition (Cambridge University press,
Cambridge)

3. N W Ascroft and N D Mermin; Solid State Physics (Holt, Rinehart and

Winston, New York, 1976)
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4. B G Strectman; Solid State Clectronic devices, 11 Edition {Prentice-Hall
of India. New Dellhi, 1986)

5 W D Stanley; Blectronic Devices, Circuits and Applications, {(Prentice-Hall,
New Jersey, USA, 19588) ‘
J D Ryder; Glectronics Fundamentals and Applications, 11" Edition
{Prentice-T1all of India, New Delhi, 1986)

T ] Millman and A Grabel; Microelectronics, International Edition (McGraw-
1{ill Book Company. New York, 1988).

8. R. 1. Singh, Solid Siale Physics (Peirson, 2012)

9. J. P. Srivastava, Elements of Solid State Physics (FPHI, 20006) _

10, Anke Krueger, Crbon Matcrials and Nanotecchnology {Wiley-VCH, 2010)

1. C. N. R. Rao and A. K. Sood, Graphene synthesis, propertics and

phenomena (Wiley-VCH, 2010)

CC — 1 (II} - Paper Il : QUANTUM MECHANICS AND STATISTICAL
PHYSICS : .

Duration- 3 hours Max. Marks:40
Note: ten questions will be set in all, two questions from each unit. Candidates
have 10 answer five questions taking one question from each unit.

Quantum Mechanics
Unit-I .

Origin of the quantumn theory- Failurc of ¢lassical physics to explain the phenomena

such as black-body spectrum, photoclectric effect, Ritz combination principle in

spectra, stnhilitan{' an atom, Ilanck’s radiation law, Einstein’s explanation of
photoelectric effect, Bohr’s guantization of anpular momentum and its application
to hydrogen atom, limitations of Bohr’s theory.

Unit I

" Wave-particle duality and uncertaiuty principle- Louis de Broglie's hypothesis for

matter waves, the concept of wave and group velocities, evidence for diffraction

and interference of ‘particles’, experimental demonstration of matter waves,

Consequence of de Broglie’s concepts, quantization in hydrogen atom, energies of

a particle in a box, wave packets, Heisenberg's uncertainty relation for p and %, its
extension to encrgy and iime. .

Consequence of the uncertainty relation: gamma ray microscope, diffraction at a

slit, particle in a box, position of electron in a Bobr orbit.

Quantum Mechanics: Schrodinger’s equation, Postulatory -basis of quantum

mechanics, operators, expectation values, transition probabilitics.

Unit III '

" Applications of quantum mechanics o pariicle n a onc dimensional and threce
dimensional box, harmmonic oscillator, reflection at a slep potential, transmission
across a potential barrier. :

Hydrogen alom: natural occurrence of n, 1 and m quantum numbers, the related
physical quantities, comparison with Bohr’s theory, Wave functions, Probabilistic
interpretation.

Statistical Physics
Unit IV
The statistical basis of thermodynamics: Probability and thermodynamic probability,
principle of equal a-priori probabilities, probability distribution and ils narrowing
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with increase in number of particles, The expressions for average properlics,
Conslrainls, a. -:ssible and inaccessible stales, distribution of particles with a given
wolal energy inte a diserete set of enerey states.

Some universal lows: The mu space represcntation, division of mu space into encrpy
sheels and into phase cells of arbitrary sice, application 1o one-dimenstonal harmonic
oscillator and [ree particles, Equilibrium between lLwo systems in thermal contact.
bridge with macroscopic physics, ’robabilily and cntropy, Boltzmann cntropy
relation. Slatistical interpretation of second law of thermodynamics, Boltzmann

canonical distribution law and its applications, rigorous form of equiparlition ol

encrgy. Partition function and its applications, Saha’s ionization formula.
UnitV

Maxwellian distribution of speeds in an ideal gas, Distribution of speeds and of

velacities, experimental verification, distinction between mean, rms and most
probable speed values, Doppler broadening of spectral lines.

‘[ransition to quantum statistics: *h” as a natural constant and its implicalions. cases
of particle in a one-dimensional box and ong-dimensional harmonic oscillalor,
indistinguishability ol particles and its consequences, Bose-Einstein and Fermi-
Dirac condilions, applications to liquid helium, frec electrons in a metal and photons

in blackbody chamber, Fermi level and Fermi cnergy.
Texthooks and References -

A

L: & B B Laud, Introduction of Statistical Mechanics (Macmillan 1981).

2. % F Reil: Statistical Physics (Mcgraw-Hill, 1988).

3. K Haung: Statisticnl Physics (Wiley Easiern, 19838). :

4, 11.8. Mani and G.K. Mehta: Introduction to Modern Physics Affilialed
East West Press Pvt. Ltd. WNew Delhi, 1998,

5. A. K. Ghatak and S. Lokanathen: Quantum Mechanics- Theory and
Application Macmillan India Lt. Delhi.

6. Non-relativistic Quantium Mechanics, Landau and Liftshitz.

“PRACTICALS
Duration: 5 hours Max. Marks: 50 Min.Pass Marks: 18

Any twelve of the following experiments are to be performed. Few more eXperiments
may be sct at the institutional level.

(1) Study of a RC Transmission line at 50 Hz.

{2y Study of a LC transmission line
{i) afixed frequency (ii} at variable frequency :

(3 (i) Study (he Recovery time as a function of frequency of operation and
swilching currcnt.
(ii) Recovery time of junction dicde and point contact diode.

{4) Desipn and study of a Zener/VR tube regulated power supply and study
the regulation with various load.

{5) Study the characteristics of a field effect transistor (FET) and design and
study of amplifier of finite gain.

(6) Study the charmacleristics of a unijunclion transisLor,

{(7) Siudy the [requency responses of a tranststor amplifier (bipolar/FET
obtain the input and output impedance of the amplifier. ;

{8) Design and study of an R-C phase shift oscillalor and to measurc outpul

impedance (Irequency rcsponse with change of component of value R &

el | o e e wmw A - -
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C).
} To study the characteristics of a thermistor.
0) Dircel measurement ol magnetic field by PSSC Melhod.
1) To find the mass of cleetron by magic eye tube (PSSCY method).
2) . Study of the Hybrid parameters of a transislor.,
3) Study of ncgative fecdback amplificr. (Frequency response & bandwidih

lo distortion)

iboratory tutorials
IFind roots of {{x) = 0 by using Newton-Raphson method

Find roots of {{(x) = O by using secant metho

Inlegration by Simpson role -

To {ind the value of ¥ at a given value of X by Runga-Kutla Method
Eight Queens Problem ‘

String manipulations

Towers of Honoi (Nonrecursive)

Finding {irst four perfect numbers

CC2 CHEMISTRY

Scheme Exam Duration Max. Marks Min. Pass Marks
Paper | 3hrs. 40 —.

Iniernai 10

Paper 11 3hrs. 40 . ——— 36

Internal 10

Pracltical Shrs, 50 — : 18

b

iote 1: Internal Marks will be awarded on the basis of two internal written tests
cach of 10 marks for each paper and the average of both the tests will be

taken.
lote 2 : There will be three experiments. The distribution of marks will be as
lollows: ,
Three experiments (one from each group)
Experiments (3) 40 marks
Viva 05 marks
Record’ : 05 marks

Total 50 marks

CC 2 (I} — Paper L- Organic Chemistry
Juration- 3 hrs. Max. Marks:40
Yote :  The paper is divided in five independent units, Two questions will be set
rom cach unit. The candidates are required to attempt one queslion from each unit.
Jnit I Chemistry of hydroxy compounds
{A)} Alcohols classificalion and nomenclature.Monohydric alcohols-

nomenclature, methods of formation by reduction of aldehydcs, ketoncs,
carboxylic acids and esters. Hydrogen bonding. Acidic naturc. Reactions

of alcohols. :

Dihydric alcohols-nomenclature, methods of formation, chemical reactions
of vicinai glycols, oxidative cleavage [Pb(OQAc), and HIQ,] and pinacol-
pinacelone rearrangement. '
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(B)

(C)

Trihydric alcohols- nontenclature and methods of formation, chemical

reactions of glyceral,

Pher?uls: Nomenclature. siructure and bonding. Preparation of plhienols
physical properties and acidic character Acidir; strenglhs of alcohols ﬂm:i
phenols. fesonance stabilization of phenoxide ion, Reactions of phenols-
c!uctrf}phrlic aromatic substitution, acylation and cirboxylation. Mc[::hanism
ol IFries rearrangement, Claisen rearrangemcent, Gatlerman synthesis
Hauben-Hooese; reaction, Lederer-Manasgse rection and Rcimcr—Ti::mam;

Feiclion.

ftlmrsl and Ep.nxidcs: Nomenclature of cthers and melhods of their
ormration, physical properties, Chemical reactions — cleavage and auto

oxidalion, Ziesel's method.Synthesis of epoxides. Acid and base-catalyzed

ring apcning of epoxides, orrentation of epoxide [ing apening, reactions of

Grignard and Creanolithium reagenls with epoxides.

Unit 11 Carbonyl compounds

(A)

(B)
(A)

(B)

(A)

gldchyfks and Ketones: Hum::nc!murc and structure of carbony| group,
?"Ilges's.ﬂrﬂ!d‘:hyd*fs and ketones with particular reference o the synthesis
I; ; df.l:lflljt'dr:s from acid chlorides, synthesis of aldehydes and ketones usmng
» F=diliianes, synthesis of ketones fron nitriles and cac
PRyt ki | nd from carboxylic acid.
Mcchanalsm of nuclr.:nphilic additions 1o carbonyl group wilh particular

Us_r: ﬂf_ﬂculals 45 protecting group, Oxidation ol aldehydes, Bacyer-villiger
Ef-udalmn. ol ketones, Cannizzaro reaclion, MPV. Clemmensen Wol fT-

ishner, L_:AIH,, and NaBH, reductions, Halogenation ofenolizable ketones.
Introduction to o, B unsaturated aldehydes and ketones.

Unit IIl Carboxylic Acids and its derivatives

Carhu:{:yli: .ﬂ}cids: Nomenclature, structure and I:nr;rnding physical
properties, acidity of carboxylic acids, effecis of substituenls-an acid
strength. Preparalion of carboxylic acids. Reactions of carboxylic acids
He!l—Vﬂlhard-chinsky reaction. Synthesis of acid chlorides esters '1nr.:i
amides. Reduetion of carboxylic acids. Mechanism u!‘dccarhc:xy!ntinh‘

::?:lgnds of formation and chemiceal reactions of unsaturated munncarbnx}-'lic

i:z:;um}hc acids: Methods of formation and chicct of heat and dehydrating
Cnrhuxyli_cﬁcid Derivatives: Structure and nomenclawre of acid chlorides
csters, amtdes and acid anhydrides. Relative stability of acyl dcrivalivesr
Phym_ca[ properties, interconversion of acid derivalives by nucleophilic ac}’i
suhsutu-tmn. Preparation of carboxylic acid derivatives, chemical reactions
mechanisms of esterification ond hydrolysis (acidic and basic). 1

Unit I'V Nitrogen containing compounds and Enolates

NII‘I"DI?"(EIIIES and Nitroarenes: Preparation of nitroatkancs and nitroarenes.
Chemical reactions of nitroalkanes ' :

_Mccl_'t;_msms of nucleophilic substitution in nitroarenes and their reductions
In acidic, neultral and alkaline media. Picric acid. Halonitroarenes: Reactivity.

N . == -m a1
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(B) Amines: Siructure and nomenclature of amincs, physical properlics.
Stereochemistry of amines. Scparation of a mixture of primary, secondary
and tertiary amines. Siructural features effccting basicily ol amines, Amines
salts as phase-transfer catalysts, Preparation ol alkyl and aryl omines
(reduction of nitro compeounds. nitriles), reductive amination of aldehydic
and ketonic compounds. Gabricl-phthalimide reaction, Holmann bromamide
reaction. Reactions ol amines: Electrophilic aromatic substitution in aryl
amines., reaclion ol amines with nitrous acid. Synthetic transformatian of
ary] diazonium salls, az0 couphing. -

(C) OrganicSynthesis via Enolates: Acidity ofe-hydrogens. Synthesis ol ethyl
acetoacetate by Claisen condensation and Synthesis of dicthylmalonate.
K.cto-cnol tautomerism in ethyl accloacctale. Synthetic applications of cthyl
acctoncetate and dicthylmalonate. Alkylation of 1,3-dithiancs.

Unit V Elcctromagnelic Spectrum: Absorption Spectra

(A) Ultraviolet (UV) absorption spectroscopy — absorption laws (Becr-
Lambert law), molar absorptivily, types of electronic transitions, effect of
conjugation. Concept of chromophore and auxochrome. Bathochromig,
hypsochromic, hyperchramic and hypochromic shifls. UV spectra ol
conjugated encs and ¢nones, Woodward Fieser rules for calculation of
absorption maxima in diencs and ¢, fi unsaturated carbonyl compounds.

(B) Infrared (IR) absorption spectroscopy — molecular vibrations, Hooke’s
law, sclection rulcs, intensity and position of IR bands, fingerprint region,
characteristic absorption of various functienal groups and interpretation of
IR spectra of simple organic compounds. :

Text Books and References

1. ° Bruckner, R. Advanced organic chemistry - reaction mechanisms Academic

Press

Lowry, Thomas H. Mechanism and theory in organic chemsiry Addison-Wesley

Kalsi P S Reaction Mechanism 6th Edition ;

Singh Mukherjee, Reaction Mechanism

Robert M. Silverstein, Spectrometric. Identification of Organic

Compounds, Wilcy

6.- Lowry, Thomas H. Mechanism and theory in oiganic chemisiry Add ison-Wesley
7. Francis A Carey Organic Chemistry fourth edition.
g  PBahl, Arun A textbook of organic chemistry S. Chand and Co. Lid.

CC 2 (1I) - Paper-I1T1 PHYSICAL CHEMISTRY
Duration- 3 hrs. Max. Marks:40
Note ; The paper is divided in five indcpendent units. Two questions will be sel
from cach unit. The candidates are required to attempl one question from

cach unit.

Unit I Elementary Quantum Mechanics
Black-body radiation, Planck’s radiation law, photoclectric effect, heat

capacity of solids, Bohr’s model of hydrogen atom {no derivation) and
its defects, Compton cffect, De Broglic hypothesis, the Heisenberg's
uncertainty principle, Sinusoidal wave equation, Hamiltonian operator,
Schrodinger wave equation and its imporiance, physical interpretation of
the wave function, postulates of quantum mechanics, parlicle in a one

iAW
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dimensional box.

Schrodinger wave equation for H-atom, separation into

(:.wlhuul derivation). quanium numbers and their import
like wave functions, radial wavce functions, angular nEﬂv

Unit 11 Molecular Orbital Theory
Basic 1deas, criteria {or formin
' . £ M.O from A.Q | cons i '
by L;AGTH;’ ion, calculation of cnergy levels t‘rn‘n:r:mmn‘ufh!ﬂ ;
physical picturc of bonding and ant bonding wave funclinize Cion
y SO0

three cquations
Ance, ll}'drﬂgun
¢ Tunctions,

o, O*, 7T, «* orbilals and their characteristic - cept of

1 » 1 z H ol H hr d - =

sp?, calculation of coeflicients of A.0."s used in};he]se ?I;I:I::}lq:llsn_bs.p’lsp"
rhitals,

Introductiion to valence bond model of H q
odels. 3 comparison of M.Q, and VB.

Unit II1 Fundamentals of Spcetroscopy-l _
(A} Spectroscopy: Introductton: clectromagnetic radiation regions of th
» 50 C

spccirum, basic features of diflerent specirome
: _ clers, slat
Oppenheimer approximation, degrees forecidum'_ e¢ment ol the Bom-

(B) Rotational Spectrum: Diatomic molecules, Encrgy levelsolari d
1g1d rotor

(semi-classical principles), sclection rules, spectral intensity, disiributi |
) IDUtion

,Esing Pnp_uiati?n distribution {Maxwell-Boltzman,
_ determination of bond l¢ . itat] .y
isotope effect. ngth. qualitative description of n
(C) Vibrational Spectrum: Infrared spectrum: cnergy | :
harrnnn_ic oscillator, selection rules, pure vibrational :’ EE"EIS D'F Simple
determination of force constant and qualitative T‘-‘-latigﬁ nf}um' iniensity,
end bond encrgics, effect of anharmonic motion and i A
‘ spectrum, idea of vibrational frequencies of different 'Sotope on the
Unit (I:; Fundamentals of Spectroscopy-1] unctional groups,
Raman Specirum: Concepl of polarisabili . -
vibration! Raman specira clljf dia[imic mult;gllcpsu;ﬂcl;u:;lm"ﬂl and pure
and n M.Q., their cncrgy levels and the rcspﬁciiv; b ‘3:'11 rules. o, =-
{B) Elcctronic Spectrum: Concept of potential Ic:nerg}, y sitions.
and antibonding molecular crbitals,. qualitative descri];:urtrcs for b .
rules and Frank-Condon principles.Qualitative descripti on of selection
_ n M.O., their encrgy levels and the respective h'ansilip Ion of 0, n-and
Unit ¥V Photochemistry and physical properties of mafter ons.
(A) Photochemistry: Inlcraction of radiation with matter. difF
thermal and pholochemical processes. Law of phntn;hemﬂ'rfnc.ﬁ between
drapper law, Stark-Einstein law, Jablonski diagram de lis;:r__}:, Grnﬂ'ms_.
processes occurring in the excited state, qualitative F:icllng various
I‘luures:::f:nce_. prhosphorescence, non-radiative pmccssicrq?unn of
cnnvlt.:rsmn, intersysiem crossing), quantum vicld hms {lnEtFnal
rr:actl_nns — enecrgy transfer processes (simple m-:ﬂmphz:s}P osensitized
(B) Physical qrupertics of matter: Oplical activity, pdlarjzﬂ-tiu -
s Massmll_ equalion), orienlation of dipoles in an electr] ri:'-‘]:;{:]a-usuus
moment, induced dipole momenl, measurement of d;:p(:?c :I-_nilll_:;ﬂln;
en

temperature method and refractivity method, dipole moment and structure

of moleculcs, magnetic propenties-par :
% ’ ‘ ama = i
ferromagnetics. P gnetism, diamagnetism and

distribution)
on-rigid rolor,

onding
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Text Books and References

Duration: 5 Hours

I
2.

3,

4,

5

6.

Note:

T

Mahendea R Aw: e, Quanium Chemistry S. Chand Publishing,

A K Chandra, Introductory Quantum Chemistry, Tata McGraw-Eill
Education

Peler Atkins Julio de Paula, Atking Physical Chemistry OxJford Lniversity
Press. , |

Raoberl . Silbey. Robert A. Alberty , Moungi G. Bawendi, Physical
Chemistry 4th Edition, Wilcy

Colin N, Banwell, Fundamentals of Molecular & Speelroscopy, Tala
McGraw-[Hill Education '

Walter S, Struve, Fundamenials of Molecular Spectroscopy, Wiley

PRACTICAL o
Max. Marks: 50 " Min.Pass Marks: 18
The students should be given exposure of any research labs and

‘instrumentation centers reputed university lali/ industry/ government
labs of northern region. | '

A. Inorganic Chemistry

2

hopn

WeENoo o

X

(1)
(ti)

Synthesis and analysis

Preparation of sndiumtrinxalaluferratc(lll), Naj[Fc(CEDd)J] and
determination of jts composition by permaganometry.

‘Preparation of coppertertraammine complex. [Cu(NH._,),;]Sﬂq.

Preparation of Ni-DMG complex, [Ni{(DMG),]. .

Preparation of cis- and trans — bisoxalatodiaqua chromate ([II) jon.
Gravimetric Annlysis

Cu as Copper thiocyanate.
Ni as Nickel dimethylgloxime
Organic Chemistry

ynthesis of Organic Compounds

Acctylating of snlicylic acid, aniline, glucose and hydroquinone.
Benzoylation of aniline and phenol, |

Aliphatic clcctruphilic substitution: Pfeparatinn of iodoform from cthanol/ -

acelone -
Aromatic electrophilic substitution: :
Nitration: Preparation of m-dinitrobenzene and p-nitroacetanilide

Halogenation: Preparation of p-bromoacelanilide and 2,4,6-ribromophenol |

(ili) Diaznlizalinn!cnhpling: Preparation of methy! orange and methyl red
(iv) OXxidation: Preparation of benzoic acid from toluenc

{v)

Reduction: Preparation of aniline from hitrobenzene and m-nitroaniline from

. rr=dinitrobenzene.

Physical Chemistry

. .Electrochemistry
PH metric: Acid-Base Titration. z

. To determine the strength of the given acid conductometrically using
stendard alkali solution. :
To determine the solubility and solubility product of a sparingly solubility
producl of a sparingly soluble electrolyte conductometricaily.
To determine the fonization constant of a weak acid. conductometrically,
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To titrale potentiomelrically the given ferrous ammonium sulphate solution
using KMnO / K,Cr,0, as titranl and calculate the redox potential of Fe2t/
Fed*svstem on the hydrogen scale.

2. Chemical Kinetics o

To study the saponification of ¢thyl acetate kinetically.

A

CC -3 Z00LOGY

Scheme Exam Duralion Max.Marks Min.I’ass Marks
Paper I 3 hours 40 (External) ——
10 {Intemal)
Paper I1 3 hours 490 (Externa) =—— 36
10 {Intcrmal)
Practical 4 hours - 50 (Extcmal)_ — 18

Note : [nternal Marks will be awarded on the basis of two internal wriltcn [ests
| cach of 10 marks for cach paper and the average of both the tesis will be
taken. 4

CC-3(I)-PAPERI: DEVELOPMENTAL BIOLOGY

Duration : 3 hrs. Max. Marks : 40
Objectives ;- _
To enable students io comprehend the modem concepts of Developmenta] Biology
to understand the Developmental scquences in vertcbrates: 1o comparc the
Development of organs and systemis. : o |
Note : The paper is divided in five independent units. Two questions will be sel

from cach unil. The candidates are required to altempt one question from

cach unit.
Unit-1I _
a) Concepts and scope nfDevt[upmi:_l}_tfﬂ Biology
b) Gametogenesis: 1) Structure "and types of spermatozoa,
spermatogenesis . :
- i} Structure and types of cggs, oopenesis

c) Fertilization : types, mechanism and signiﬂcﬂncc
d) Cleavage : Types and patterns ufcl:_avagc, fate map.
Unit —II ' o o
a) Gastrulation : Morphogenctic movements and significance.
b) Development up to the end of neurulation _ |
c) Metamorplhosis of tadpole larva, hormonal control of metamorphosis
Unit —I1I . _ _
a) Development ol frog up to fﬂl?'['lil'llﬂ[l of advance tadpole, normal table of

development _
b) Embryogenesis of chick: Development up to nf.',ul_‘ula[mn_, tabulation.
c) Development ol chick according 1o the hours of incubation — |8 hours,

21 hours, 24 hours, 33 hours, 48 hours, 56 hours, 72 hours, and 96 hours.
d) Extra embryonic membranes of chick — development and functions.
Unit-IV I i -
a) Placenta and placentation in mammals.

b) Parthenogencsis: natural and artificial
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[ I n u L] L]
Regeneration mechanism in animals, sieps of limb regencralion im

<)
amphibians.
) Stem cells and their significance,
Unit -V
n) J:lementary idea of the following developmenlal process
i) Embryonic induction’
i} Organizer concept
iii) Differentiation
b) Teratogenesis : Genclic and cnviromuncnlal 1eralogencsis
c) Aging and scnescence.
Textbooks and References:
1. Development Biology by SF Gilben, 10" | (Sinnauer Assciate , 2014)
2.  Development Biology by K.V. Sastry & Vinita Shukla — (Raslogl
‘ ]*ublications 2008} _ :
3. Introduction to Embryology by B.I. Balinskly.— (W.B. Saunders,
Philadelphia, 1976} '
4. TFoundations of Embryology by B.M. Paten and B.M. Carison.
5 Foundalions of Animal Development by A.F. Hopper and N H. Hart (Oxford
Universily press, New York, 1980}
6. Veriebrate Embryology by R.S. McEwen ( Oxford & 1.B.M Publishing Co,,
. New Dellni)
7. Development Biology by J. W, Brookbank.
8. Patterns and principles of Animal Development by J.W. Saunders JJr
9, Embryology by Barth IG (1966} — Holt Rinehart &Winston
10. Embryology by Berril N & Karp G ( 1960) -Holl Rinebart &Winston
11. TFundamenials of Comparative Embryology of Vericbrates by hueltner AF
1967) — McMillan Co.
12. Chordate Embryology by Moham Arora (1985) ~ Atma Ram & Sons
13. lLaboratory manual of Velebratc Embryology by Rugh-R-Allied Pacific Pvt
. Lt.d -
14. Chordate Embryology by Verma PS& Agarwal VK —Chand &Co.
15. Modern Development Biology , Dr KC Soni Hindi Edition, College book

centre , Chaura Rasta Jaipur , Dr KC Soni Hindi Edition, College book
centre , Chaura Rasia, Jaipur :

CC -3 (II) -PAPER II : ENVIRONMENTAL STUDIES , ETHOLOGY

Duration : 3 °hrs.

AND ECONOMIC ZOOLOGY : _
Max. Marks : 40

Objectives :

Yo cnable siudents 1o understand the cnergy sources, flow of encrgy and
conscrvation: to understand the recycling of minerals and nutrents in ccosysten,
to understand the dynamics of population; o understand causes of pollution; to
comprehend origin of life, animal behavior and economic importance of animals

with wild life protection,
Note : The paper is divided in five independent units. Two questions will be set

from each unit. Thé candidates are required to attempt one question from

" ‘each unit.
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Unii =1

a)

b} Abrotic i: 3 = = Li
} rﬂﬂsrf l“:::::“‘ . Light and Temperature as ecological factors. limiting
¢} Lcos st 4 .1‘?'[15 aw of minimum and Shelford Law of lolerance
Fcus-‘-’b;teun[.‘ YPeS, struciure, functions and example, Dynamics of
d) ]-‘3inc}lrw|11[:::,aldz;1?ffi; pyn?mids’ cnergy flow in ecosystem, productivity,
rienes. Cr, nitrogen and sulphur cycles, recyeling of organic
F] ginsltjrlil[i[t?m - Definition and attributes — density — natality, vital index, age
. on. growth palterns, migration, dispersal, dispersions, Enviromental
H  Biot Ccc, carfying —capacity for a population.
nifh::ﬂ . ﬂmmun.ll}" o Df:l:initinn, Stmcthrﬂ, SI}E:l:iII:E‘,,.]I ECU‘tﬂ'l’lﬂ. Edgg clfects
. : community stability, Ecological succession, Intra and Interspecific
) E‘I eraction, All lypes of animal association.
£ ementary statistics - 2
O central tendency, test of significance.

Environment ; - Atmos
ccolopical factors.

Pollulion: Typcs and Causes

2 $;tpﬂIIUI|j|un': su_l.:rccs, acid rain, photochemical smog, prevention and control
s ter po ulfun. sources, prevention and controls, cutrophication
5; : D.IISE p;?lluunn: sources, prevention and confrol |
oil pollution: sources, prevention and c -
¢} Thermal pollution, ontrol
Unit — I
a) Green house effect and global warming
b} Depletion of ozone layer.
;1 Enlural Disaster - Zarthquake, Tsunami
atural Resources and conservation —
S Bl 100 —— Non Renewable and Renewable
Unit -1V
b) Introductien and history of Ethology
¢) DBchavior - Inmate (tropism. Texi . inst 1
o reosorises pIsm, Texis, reference instinets) and Acquired (leaming
Sj‘p E{;Em : fZl:].s_:siﬁcalinn n_f:dircctinnal rmovements:- Kinesis, tropism & taxis
~ ~ommunicalion :- Definition, types of signal (touch, sound, Chemical, and
0 ;lSllEl}, meta comunication-phenomenon , ’ !
ocietics: characteristi i i '
il monkes ¢s and advantage with special reference to honey bee,
Unit-¥
1) Economic¢ Importane ' 1
| S hafi P e ruf In\fﬂ'.l't{:blfﬂtﬂﬁ (Al.plcullun:, Aquaculture,
b]',ll ‘IEnsccts as pests and their management
C conomic Impartan ate i
. partance of vertebrates (Fish culture and Poultry culture)

IF ' * Tndia-
Wild life of India; causes of depletion, wild life, modes of wild life

conservation, Red data book. Environmental legislations (Wildlife Protection

Actl, Envirenment Hd 1i 30
the Arawali and m:ctll;iﬂd - SEEHRSHONN and around central foot hills of

phiere, lithosphere and hydrosphere as habitats and

—— — — " ——
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Texthooks and References
.  Environmental Biology . M Calver, Cambridge 1?ub 2009,
9 Fundmenials of Ecology of [L.P. Odum — W.B. Saunders, Philadelphia)
1. Fundmentals of Ecology of Gene P Odum & Gray W Barrell shed., Cengage
Lecarning 2011
4. Environmenial studies by S.V.S Ranz — Rastogi Publication, 2008
5.  Animal Ecology by S.P. Singh 6 Revised Edition — Rastog) Pubtlicalions.
2008
6. Basic Ecology by E.P. Odum ( Holt, Rinchart& Winston , New York)
7. Ecology by S.K. Charles —{ Pretice Hall of India, New Delhi)
8, Ecology : Principle and Applications by Chapman L ( i988) -
CambridgeUniversity Prss ]
9. Modem concept of ccology by Kumar HD ( 1986) Vikas Publication House.
10. Ecology and Environment by Shama PD (1991) — Rastogi Publication
11. Environmental Biology by Trievedi PR & Gurudeep Raj (1992)
12. Animal Ecology and Riostatistics. Dr KC Soni [Hindi Edition college book
centre, Chaura Rasta, Jaipur :
13. Mammaljan Endrocrinology and Animal Behavior , Dr VS Pawar, Hindi
Edition, College book centre, Chaura Rasta Jaipur

PRACTICAL

Duration =4 hours Wlax .Marks : 50

Objectives:
To develop the skills of staining and mounting of embryos of chick/lrogfinsect as
‘per UGC guidelines: 1o understend the development patterns of chick and {rog. To
enable students to analyses the physico-chemical and biological faclors of water
and soil sample | to idertify and cslimate quaniitatively the aquatic organism and
their adaplation; lo observe the population growth paticrns. |
Practical work based of Paper I and I
Coursc content:
I.  Study of ypes of sperm smears preparation.
2. Study of different typesof eggs (Insect, Frog, Hen)
3. Study of cggs, clcavage, blastula, gastrula, neuruia, tail bud, hatching,
mature, tadpole larval metamorphic stages of teadlet/forglet.
4, Study of embryological slides of various stages of frog.
5. Swudy of embryological slides of varicus stages of chick. ;
6. Study of development of chick with the help of charts /CD/s fVideo/ MM
cte. :
ij Whole mounis : 18 hrs, 24 hrs, 33 hrs, 48 hrs, 56hrs, 72hrs, and 96 hrs,
of incubation period embryos.
ii) Study of primitive streak stage in living embryo after recmoval of the
blastoderm from the egg or though multimedia film etc. '
-1ii) Study of the cmbryo at various stages of incubation in vivo by making a
window in the egg shell,
7.  Frog cmbryology — Study of spawn, identification of different stages
through model/charts/muliimedia etc. _
8. Microtomy — Fixation of tissuc from cedaver/ unbanned animal, processing
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u‘nd infliltration ol wax, preparation ol blocks, cutting of blacks spreading of
ribbons and staining for permanent slides for histological Sludi‘c-; e
9.  Simulation of an ecosysiem in the laboratory. ) B
10. Determinalion of oxygen cotent of water sample by Winkler's method
I}, Determination ol chloride content of wiler saaple -
12, Delermination of sulphates content of water sample
15. 1Jetermination of dissolved CQO, content of water
l4,  Determination of total solid content of water
I5. Decterminalion of pH ol soil sample

16. Delermination of water content in a given sample of soil

17. Detection of salts i.c. phasphates, sulphates, nitrates and chlorides in a given
sample ol waler. - '

18. Exercise on mean , median, mode and test of significance

Nole -

1. The use of animal/ materials for dissection or othe
condilion that these are not banned under th
or as per UGC guidelinces,

TI_n: above content will be covered through model /charts / multimedia/
slides etc.

3. The sludents are required to submit assignment on the following
a. One assignment on H_n: Il:lstrumf.:nl flechnique about its principle, working
precautions and applications ; and for regents / solutions preparations. ,

b. Report on study of wild life /ecos '
_ ystem /industry etc from thej
- habitat (excursion) ~ T el naral

Guitdelines/Instructions for Practical Examination

Max. Marks : 50 .
5 s 2
Min.Pass Marks : 18 ime allowed : 4 Hrs.

rwise is subject 10 the
¢ wildlife Protlection Act and /

5. No.| Exercise : Marks
1. Tu_:mpurary mounting * onc (Staining, identification, sketch) 3
2. Simulated ccosystem ' 3
3 Pc_rmam:nl slides —four ( Identification with r€asons) 8
4 Microtomy * -double staining and slige preparation 8.
5 Ecological experiment o ' 6
6. Statislical exercise 5
7 Practical record and slides 5
8 Viva 4
Q. Project report and assignment £
* as per UGC guidelines
CC-4 BOTANY
Scheme Exam. Max. Marks Min. Pass Marks
Duration
Paper [ 3 hrs. 40 (Externpl) ——,
10 (Internal) 36
Paper 11 3 hrs. 40 (Exlernal) o r—
| 10.{Internal)
Practical 4 hrs. S0 o

18

E NI T e T IS o o 1 - -
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Note = Internal Marks will be awarded on the basis ol two internal written {csts
cach of 10 marks Tor cach paper and the average of both the 1e51s will be

taken.

CC-4(1) Paper — I: STRUCTURE, DEVELOPMENT AND
REPRODUCTION IN FLOWERING PLANTS
Duration: Jhrs Max. iviarks: 40
Note :-The paper is divided in five independent units. Two questions will be sel
from each unit. The candidales arc reguired to aliecmpl one question {rom

cach unil.
UNIT-1 |
The basic body pian of a flowering plant; Types of Tissue and Tissue System.
The shoot system: The shoot apical meristems and its hisiological organization;
vascularization of primary shoot in monocotyledons and dicotyledons; formation
of internodes, branching pattern; monopodial, sympodial growih; canopy
architceture; cambium and its functions, formation ol secondary xylem; a gencral
account of wood structure in relation Lo conduction of water and minerals;
characicristics of growth rings, sapwood and hearl wood; secondary phloem —
structure — function, relationships; periderm

UNIT —11
Leaf: Origin, development, arrangement and diversity in size and shape; internal

stricture in relation to photosynthesis and watcr loss; adaptalions (0 waler SLress;
stomalal types and trichomes; senescence and abscission.

The root system: The root apical meristem and its organisalion; differentiation of
primary and secondary tissucs and their roles; structural modifications for storage,
respiration, reproduction and for interaction with microbes. '

UNIT -111 |
Flower: A modified shoot: development, structure and function of anther and pistil;

Devclopment of male and female gametophytes; Types of pollination; attractions

and rewards for pellinators.

UNIT -1V
Pollen-pistil interaction: Sexval incompatibility; Genetic, physiological and

biochemical basis of rejection reaction; methods 10 overcome incompatibility.
Fertilization: Double fertilization, Apomixis, Parthenocarpy '

UNIT -V
Embryo: Embryo development in Dicots and monocots; struciure and function of

suspensor; Polycmbryony. _

Endosperm: Types, development, siructure and functions of endosperm, haustorial
and ruminate endosperm.

Fruits: Development and types of fruits.

CC—4(11) Paper —II: PLANT PHYSIOLOGY
‘Duration; 3hrs Max. Marks: 40
Note :- The paper is divided in five independent units. Two questions will be sct
from. each unit. The candidates are required to attempt one question from

ecach unit.

UNIT-I
Plant-water relations: Importance of water to plant life, physical properties of
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water; diffusion and osmosis:
transport ol water: Transpiratio
I"aclors aflzcling (ranspiration
Iranslocation of erganic substances: mechani

B e S 1sm ol 2 S
sink relalionship; faclors aflecling translocation R s

UNIT -1

FI I] :| 7 3 } L)

C, cycle; CAM . o

1 ; cycle; photorespiration: [ :

C, plants. Significance of N, faciors influencing photosynthesis; C,&
UNIT — 111 photosynthesis. -

Respiration: Ac j S i
Palhl:uﬂjf of gluccn;-sn:::lc:l::dan:ﬂemhm respiration; respiratory substrates; Glycolytic
irans - Gegradation o pyruvic acid: tricarboxvli i i

port mechanism (chemi ylic acid cycle; electron

. , — 0simotic theorvyy: - . .
phosphorylation; pentose ph ¥); redox potential; oxidative
UNIT - IV Phosphate pathway. Factors affcceting respiration.

DPD 1
e ar{d waler potential concept, absorption and
and mechanism of opening and ciosing of stomata.

. Mineral nutrition: criteria of essenti
eclements and their Fole: mineral u
culture technique; foliar nutrition.

of lipids; falty acid bios '
. , ynthesis; PB-oxidation:
acids; storage a e : idation; saturated and unsatu P
it ge and maobilization of faily acids. Idledstay
Growih .
Curve k‘i]:;i‘:z";fl_ﬂﬂmﬂn;.: Definitions; phases of growth and development: Growth
rcgulatfun; Sl il;?x‘:‘-:m.lsee.d dormancy, seed germination and I!'alclurs‘uf ?I:Zr
flowering; florigen Lnls,.[he concept of photoperiodism; physiol f
: &eh concepl, biological clocks; physiology of s:::fcs}r;enc:gi}j E:l
-« 1511

photomorphogenesis:
: I ; phytochromes ;
physiological role and mechanism nfacli;:d eryptochromes, their discovery,

Text books and References
* Hopkins W.G 1995, Intraducti
Soens, New York USA.
*  Salisbury F.B. & Ross C.W. | 1
_l’u_hlishing Co. Cali[‘nrr‘ii;a, LTS‘E}EL2 S S
« Taiz L_. & Zeiger E, 1998, Plant Ph
Associates Inc. Publishing US.A.
PRACTICALS
“Max. Marks: 50

1:1-!;“? ufelf_:mcn Ls; essential macro — and micro-
Plake; deficiency and toxicity symptoms, water

on to Plant Physiology, John Willey &

ysiology (Second Ldition) Sinaluer

Duration: 4 hours
Course Content

The following experiments are to be conducted:

1. Anatomy of pri L |
¥ 0l primary and secondary growth in monocats and dicots using

hand sections (o '
| r prepared slides). Struct
eI : : ure of second
E;[;n:;zlg:gssm wood. M!CFGSCDP]E study ol wood in '?‘rg p?};ﬂ;ﬂ :mj[ ;}'lfm-
§ oec. growlh 1n Boerliaavig, Nyetanthus und.’ﬂx.'a;:-a;mz -

Min. Pass Marks: 18

——— — i —— — — — = — —
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2.  Anatomy of leaf and Peel mount for stomalal types/trichomes.

3. Analomy of the root. Primary gnd secondary struclure.

4.  Examinalion ofa widc range of flowers available in tl:e local ity and methods
ol their pollination, .

J.  Structure of anther, microsporogenesis (using slldcs) and pollen grains (using
wholc mounts). Pollen viability using in vitre pollecn germinalion.

6. Suructure of ovule and embryo sac development (using serial scclions).
7.  Simple experimenis to show vegetative propagation: lcaf cullings in
Bryophyflum, Sansevieriu, Begonia; slem cultings in rosc, .mh.r money
: plant, sugarcane and Bougainviliea.
8. Germination of non-dermant and dormant seeds.
9. To demonstraic osmosis using egg membrane, onion/tomalto peels, pnlatn
OSIMOSCOpe.
0. To study the eflect u{' temperature and alcohol on the permeability of -
membranes.

1. Todemonstrate plasmolysis.

2. To comparc the waler holding capacily of soils (clay, peat and sand).

3. To dernonstrate transpiration pull.

14. Tocompare the rates of transpiration in different environmental conditions.
Ganong’s potometer

1% To demonstrate the evolution of oxygen during photosynthesis.

16. To compare the rates of photosynthesis under different environmental
conditions.

17. To demonstrate the necessity of light, CO, and chlorophyll f‘ur
photosynthesis,
18. Separation of photosynthetic pigments by paper chromatography.
19. Demonstration of acrobic respiration.
20. Demonstiration of anaerobic respiration.
2]1. 'To demonstrate the libcration of CO, during aerobic respiration,
(B). - Maintenance of a record of all activities performed.

 CC-§ Mathematics, -

Scheme Exam Duration . Max. Marks: Min.Pass Marks
Paper-I 3 hours 60 (Extecrnal)
: 15 (Internal) 54
Paper-II 3 hours 60 (Extcmmnal)
15 {Inlcrnal)
Note : Internal Marks wiil be awarded on the basis of two intemnnl written

tests cach of 15 marks for each paperand the average of both the tests
will be taken. :

CC-5 (DPaper-I : Complex Analysis
Duration: 3Hrs - Max.Maorks:60
Note :- The paper is divided in five independent units. Two questions will be set
from each unit. The candidates are required to attempt one question from each unit.
Unit I Complex numbers, function of a complex varable, limits, Cauchy Reimann

equations (Caricsian & polar forms), continuity, differentiability of a
. function. Analytic functions,

o

[
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Unit I1 Harmonic functions, Construction of an analytic function Conlonnal
mapping, Bilincar translormalion, and i1s propenties, Elementary maps. F
(z) =2 (z+1/z), 7=, 22 Sin z amd Log =

Unit III Complex integration, Complex line integrals, Cauchy’s integral theorem,
Indefinite integral, Fundamenial theorem of Integral calculus, Derivative
of an analylic function, Liouville's theorem, Poisson’s ‘ntegral (ornnula.

Unit 1V Morera's theorem, Taylor’s & Laurcnls series, Maximum, modulus
principle. Schwarz’s Lamima, Singularities, Zeros of an analviic [unction,
branchpoint, Moromorphic funclions and Entire functions, Reimann’s
theorem, Casorall Wiersirass Lhcorem,

Unit-¥V Residuetheorem, residue at a pole, residue al infinity computation of
residue, Ruuchc 5 theorem, fundamental theorem of algebra, mittag-lefict
expansian theorem, evaluation of rcal definite integrals by contour
integration.

Texibooks and Keferences:

1. Complex Analysis: L. Allifors (1979) McGraw Hill

2.  Functions of One Complex Variable [: J.B. Conway (1978) GTM Springer

3. Complex Analysis (Princeton Lecturces in Analysisy: E.M. Stein, R. Shakarchi
(2003) Princeton University Press

4. Complex Analysis: G N. Purohit and 8. P. Goyal, JPH, 2005,

5. Complex Analysis: A. R. Vasishtha, Krishna Prakashan Mecdia (P) Lid.,
Mecruth, 11" ed, 2010.

6. Real and Complex Analysis: Wultcr Rudin, Mc-Graw Hill, New Delhi,

2006.

7. Functions of a Complex Variable: JN. Sharma, Krishna Prakashan, Meerut,
1998,

8. Function Theory of One Compicx Variable: R.E. Greene and 5.G Krantz
(2006) AMS -

CC-5 (1I) Paper-11 : Mechanics
Duration: 3Hrs Max.Marks: 60
Note :- The paper is divided in five independent units. Two questions will be set
from cach unit. The candidates arc required Lo atiempt one question from-each unit,
Note :- The paper is divided in five independent units. Two questions will be set
from each unit. The candidates are required to attemptone juestion from each unit.
Unitl  Analytical condilions of equilibrium of coplanar forces, Virtual Work,

Catenary, Center of Gravity.

r

Unit I Forces in three dimensions, Poinsot’s central axis, Wrenches, Null lines
and plancs, Stable and unstable equilibrium.

Unit III Vclocities and accelerations along radial and transverse directions, and
along tangential and normal directions, Simple Harmonic Motion,
Recclilinear motion under variable laws.

Unit IV Molion in resisting medium, Hooke’s law related problems on horizontal
and vertical elastic strings. Constrained motion, circular and Cycloidal
motion. S _

Unit V' Impact, Direct and oblique, Central forces, Central orbits, p-r equation,
Apses, Time in an orbit, Kepler's laws of planetary motion.
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Textbooks and References:

1

z.
3

0.

i

nstructional Time: 6 periods/week
xam. Duration: 3 Hours

A Text Book on Dynamics: M. ! ; 5

N e Y ¢s: M, Ray & G. C. Sharma. S.Chand and Co.,
Elementary Mechanics: D.C. Gokhroo and S.L. Bharpava. 1PH, 2002,
The elements of Statics & Dynamics, Part-1 Statics: .!-?;.L. [.nnr:.;’
Cambridge University Press, Cambridge, 3™ ed.. 1954, 1

An Elementary Treatise on the Dynamices of a Particle and of Rigid
?;;Eies. Metrice Edition: S.L. Loney, Surject Publication. New Delhi,

:E;;rﬂnents of Dynamics: D.C. Gokhroo, S.R. Saini. & R.K. Arora, JP],

D_-_-_,fnamics: Y.N.Gaur, A.K. Malhur, & M.C. Goyal, Ramesh 3ock Depot
Jaipur-New Delhi, 2008-09. . ,

Elemenis of Statics: K.C. Sharma, D.C. Gokhroo, & S.R. Saini, JPH, 1996.

CC: 6 Schooling, socialization and Gender Concerns

Max. Marks: 75
External: ¢0 -
Intecnai; 15

‘\bjectives of the Caurse:
' completion of course, the student-teachers will be ablc 1o:

- become aware of the processes of socialization at home and school that
act as shaping lactors in identity formation of the school going child (in
Indian contexts) ,

.reflect crilically on factors that shape identity lormation and influence
scnse of self of Lhe growing ‘student’ as well as ‘tcacher’ in school as
well as out of school.
undcrstaqd 1hrf processes that have shaped/continuc to shape one’s own
gsensc of identity as *student” and g ‘person’ localed in multiple social
contexis and roles
reflcct on one’s aspirations and possibilitics in order to developa prowing
sense of'agency as a “teacher’, a ‘professional’, as well as a *human being'..
learn aboul gender issues in school, curriculum, tex(ual materials across

dlsmpllm:s,_ ]J:cdagngical processes and its intersection with class, caste
culture, religion and region. ',

wurse Qutline: :
1t 1: Socialization and Development of Self

it IT:

Understanding the nature and processes of socialization

Al I!nme: I‘nrpily as a social institution; impact of parenting style/child
rearing praclices; transmission of parental ¢xpeclalions and values:

In ?h:: community: neighbourhood, extended family, religious gmu;:r and
their socialization functions )

Al sch?ul: impact of entry to school; school as a social institution: value-
formalion in the context of schooling; . |
I:Indcrslnnding interface belween home, community and school: inter-
linkages within wider socio-cultural context '
Emergence of 'person’ and ‘identity”

h]rid:rsmnc!lng “idenlity fnmialjpn‘;_cmergﬂncc of multiple identities in
1¢ iormation of a person placed in various social and institutional
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Unit IT1:

Unit I'V:

contexis; the need for inner coherence; managing conflicling ‘identities’.
Determinants of identity formation in individuw!. and proups: such as
casle, class, gender and religion

The influence of peer group, media messages, (echnology, and
globalization on identity formation in conlemporary Indian socicty

S :hooling nnd identity formation

Schooling as a process of identity formation: ascribed, acquired and
cvolving

School as o site of identity formation in teacher and students: school
culture and c¢thos, leaching-lcaming practices and teacher discourse in
the classroom, '

Potential role of school in developing national, secular and humanistic
identitics

Coping with social complexities: Role of education

Expanding human activities and relatlions; decreasing unhealthy
compelition, uncertainty and insccurities and the resultant identity
conflicts '

- Indian conceprt of *vasudhaiva kutumbakam” and ‘sarvadharm sambhava’'.

Relevance-of education for pcace oriented values and peaceful living

Unit V : Gender and Education -

Gender Identities and Socialisation Practices in: Family, Schools,
Other Formal and Informal Organizalion.

Gender bias in curriculum, drop out, Scx Ralio, Lileracy. Recent trends
in Women's education.

Issucs related to marginalized Women: ST/SC/Minorities, Physically
.challenged women, victims of violence. :

Modes of Learning Engagament:

Iniroductory lectures~-cum-discussion, to introduce key themes of the
coursc — socialization, identity formalion, sociological nolions and
experiential sense of “self” etc

Observations ol schools and classrooms through the lens of course themes;
inlerviews with 1eachers; making field notes )

= Group discussion and exploration, around sclected readings and key
questlions - |

«  Viewing selected documentaries and film clippings

= Writing critical reviews of readings and films viewed

e " Presentations of reviews

«  Reflective, autobiographical writing, towards sclf-understanding, on given
topics ' _

@ Joumal writing, on course experiences {to be initiaied with this course;
to be continued through the year, with occasional sharing with d 'snentor™)

Practicum: . = L

1. Visit 1o a school and studying the role,of school in socializarEn of the
chilid. 5 o !

2.  Preparing notes on ways of managing conflicting idgri_tliifi’c's with
illustrations, - s

3. . Studying the school activitics which enhance secular tdentity in children,

4. Observing school processes that contribule to peaceful living of teachers

3 R T
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and students. _
Describing ones” own process ol socializalion TMOlNE SOMe experiences,

5.
G. Wr! l&a paper on efforts of lhe Central angd Slate governments for Gender
Jurtsprudences.
7. Review one recent article en Gender lssues in Educalion.
E. _ II;n'-i-E:;rc A report on recent trends in Educationn! development of pirl child
ia,
Modes of Internal Assessment Manarks
Written tests 10
Any twg of the Practicum a5

Suggested Readings:

l.

2,

3
4,

O oo

10,

12,

13
14,
15.
16.
17.

1E8.

19,
20.

Palht?k, Avijit (2002). Social Implications ol Scheoling. New Delhi. Rainbow
Publishers. : '

Kumar Krishna (2004). What is Worlh Teaching? 3™ cdition. Orient
Longman. ‘
Krishnamurti, J. Education and 1)1 Significance of Life, KIF] 1y blications,

Butler, J. (1990). Gender Trouble Feminism and ¢ ‘ e
New York., Routledge. smand the subversion of Idenlity.

‘Sharma, R&E. Annamalaj. (2003). Indjan Diaspora In Search ol Identity.

Mysore. CIIL.

Kumar, K. (2001). Prejudice and Pride School Histori
1 es of the T
Struggle. New Delhi. Viking/Penguin aaithiEstreedom

:rfhmalu:;ndu Misra (2004). Identity and Religion Foundations n-f'Anti—Islam Ism
mn India. New Delhi. Sage Publications.

. Bonnie G. Smith, (2013). Women’s Studies: The Basics. Reutlcc:ig::.

Devaki Jain and Pam Rajput (Ed) (2003). Narratives from the Women's

Studies Family. New Dethi. Recreating Knowledge, Sage. -

Dipankar Gupta (Ed.) (2004). Caste in question Identit ' v
DL Sraeh i q‘ eslion idenlity or Hierarchy. Neiy
Kamala Ganesh & Usha Thakkar (Ed.) (2005). Cultur '

ala G: ; : : ¢ and Making of
Identity in India. New Delhi. Sage Publications, =
Saraswati, T.S. (Ed.) (1999). Culture, Socizlization and Human
Dcvqlup-ment. Theory Research and Applications in India. New Delhi. Sage
Publication, ‘ |

Sen Amartya (2006). Identity and Violence, The Illusion of Destiny. New -

DeIhi._AIIcn and Lane Penguin Books India Pvt. Ltd.
Shas_hl Tharnur {2007). The Elephant, the Tiger & The Cell plone.
(P_arf.tc:u]arly part two of the book). New Delh;. Penguin Viking.
Sn.m_va; M.N. (1986). Social Changes in Modem India. Bombay. Allicd
Publishers, ' |
Vidyanathan, T.G. (1989). “Authority ity i ia’, in *
yau < . ¥ and Identity in India’, A
Indt_a. DEF dalus, Fal], 118 (H): 147-69. ki
Mmthrc?u Krishna Raj, (1986). Women Studies in India — Some
Ecrsp:r:wcs. Bombeay. Popular Prokasham,
cge, Sharmila (2003( ( 3}, Sociology of Gender. New Delhj. The Ch
of Feminist Sociolopical Knowledge, Sage, . | B
EEERT (2006). GenderIssues in Education, Position Paper. New Delhi, NCERT.
asin, Kamla (2000), Undcrslnnding Gender. New Dethi: Kalj for Woaormen,
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Instructional Time: 2 periods/weck
Exam Duration: 3 Hours

Group C: Developing Teacher Sensibilities
Scction I : Experiences for Teacher Enrichment

ETE 1: Strengthening Professional Development
Max. Marks: 50

Internal: S0

Objectives of the course: ,
On completion of the course the student-teacher will be able to:

develop a sense ofinitiative, imagination and discernment of [carning

potential of the resources available in their surroundings,

lake some initiative inpursuing intercsts oulside the sformal course work
from arange of available resources - the institute library. websites on
the internet, local events and facilitics, as well as local issues (in the
neighbrorhood or town), members of local communily and visiting

TCSOUTCE PErsons.

Course Qutline:

Unit I:Knowing ones Library

Knowing your library, Library Management andAuiomation,
Unit lI: Arrangement of documents -
Types ofbooks andother marterials.

Searching and locating relcvant

refercnee materials.

Unit llI::Library for professional devclopment

Resources helpful for professional dcvelopment: Newspaper, Mapazines, Websites,
Learning guides, Members of local community, Resource persons, Websites,
Modes of Learning Engapement:

Learning engagement inctudes lecture, discussion, abservation, field visits

andassipnmcnls,
Practicum:Each student teacher is expected lo:

I.

Lh

o)

1.

Maintain a list of books and journals that have been read.

Make a dossier wilh relevant websites and notes on thejr [earning potential,
Write reviews of atleast two books of her/his own interest.

Make a plan for setting up of a school library and discuss it with the
school he/she has attached with and write a programme-cvaluation report.
A small survey to collect information about different kinds of libraries
inthecity. :

A project to discern the present status of libraries in schools,

Discern leaming opportunitics in the local environment, and create an
occasion and/or a strategy for some significant learning for fellow students:
Interview resource persons/member of local community and/or organize
a2 ‘learning encounter’ with any of them for their fcllow students.

Maodes of Internal Assessment Marks
Writtentests 20
Preparation of Bibliography 10
Evaluation of one reference book 10

' 10

Analytical study of a school library
Suggested Readings:
Krishna ‘Kumar (2009).

Library Organization. New Delhi. Vikas
Publishing House. :
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2. Krishna Kumar (2000). Reference Service.New Delhi. Vikas Publishing
Flouse.

3.  Krishna Kumar (2009). Library manual New Delhi. Vikas Publishing
[Flouse.

4. Krishna Kumar {(2009). Library Administration andManagement.
NewDclhi. VikasPublishing House,

5. Rosbhan LatMitial (1978). LibraryAdministration. Necw Delhi,
Metropolitan Book.

Group D : Pedagogical Courses
PC 1: Pedagogy of Science
{(for PCM Group)

Instructional Time: 4 periods/week Max. Marks :75
External : 60
Internal : 15
Exam. Duration: 3 Hours Min. Pass Marks : 27
Objectives of the Course:

On complction of the course, the student teacher wili be able to:

- gain insight about the nature of science and its curriculum.

- comprehend the approaches and strategics of learning scicnce at sccondary
level, ' '

. apply pedagogic aspecis in teaching-learning of science effectively by adopting

: appropriate tcaching strategy.

. discuss a topic in science, constlruct test items to measure objectives belonging
lo various cogmitive levels,

. use tcaching aids effectively in teaching scicnce,

. gain the knowledge and comprehend the principles of curriculum and analyse’
lhe organization of scicnce content al secondary level.

. sclect and use the relevant methods, strategies and approaches in scicnce
class and laboratory.

- develop skills in. organizing, using and maintaining the available resources

in teaching science, _
. transfer the fundamental experimental-skills to the pupils and organize
different activities related with science processes/skills to the pupils.
Course Qutline: | L
Unit-I
Nature of Science and its Curriculum:
Nature of Science: History, Philosophy and nature of science, ils rolc and importance
int daily life, Science as interdisciplinary area of learning, development of science
and technelogy, their inlerdependence and impacl on society, development of
scientific attitude and values through science education.
Curriculum Development:nced and salient features of curriculum,sirategy and
Principles of curriculum construction, trends in science curriculum, deveclopment
0f science curriculum in India, basic criteria of validity of a science curriculum in
ihe light of NCF - 2005, curriculum for the sccondary level. Objeclives of
teachingscience at Upper Primary level and Secondary level. Analysis of syllabus

and texthooks of science at Upper Primary and Secondary level.

.
-t i -
.

— "y oy,
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Unit 11

Approaches and Strategies of Learning Science

Lessan Planning:Instructional objeclives, identilication of [eaching points,
erganising the content, designing icarning expericnces, Pedagogical shift from
science as fixed body of knowledge Lo process of constructing knowledge.
Scientific Methed: obscrvation, enquiry, hypothesis, experimentation, data
collection, gencralization.

Unit and Lesson Planning: using constructivist approach, taking examples from
specilic contents of science such as clectric circuil, mapnetic eleets of current,
pbysical and chemical changes, animal and plant kingdom.

Sirategies of Learning: inquiry approach, experimentation, problem solving,
concepl mapping, collaborating learning and experiential learming in science,
{acilitating learnars for self-study in science.

Lecarning Resounces and strengthening Science

Learning Resources:identification and use of learning resources in science from
limmediale envirorment such as natural pH indicaters, common salls, fruits, lenscs
and mirrors, inter-conversion of onc form ol energy to other, exploring alternative
sources of encrgy, audio-visual materials; multimedia—selection and designing; use
ol ICT in leamning science. _

Instructional resources: multimedia, computer, charts, models, improvised
apparatus and their role and functions.

Strengthening of Learning Science: organisation of practicals in laboratory, use
ol science kils, investigatory project, field trips, science clubs, science {airs, use of
worksheels. -

Unit 11

Planning and Pedagogic Aspects in Teaching - Leafning of Science

Lesson Planning and leaming concepts of science such as Newton’s laws of motion,
universal law of gravitalion, heat as energy, temperature, transfer of heat, rcflection,
refraction and total internal reflection of light.

Mole concept and Avogadro’s number, structure of atom, periodicity of clements,
acid, base & salt and pH scale, carbon and its compounds.

Nutrition in amoeba and. hopper, digeslive and respiratory system in animals, control
and coordination in animels, reproduction in animals.

Pholosynihesis, factors affecting the process of photosynthesis, respiration in plants,
transporlation in plants, asexual and sexual reproduction, pollination, fertilization
and pariheno-genesis in plants. Heredity and variations, structure of chromasome,
RNA & DNA, | el

Unit IV _ L

Exploring Learning of Science -

Exploring leaming of science concepts such as electric circuits, series and parallel
combination of circuits, clectric current, measurement of current and potential
diflerence, ohm's law, resistance, factors effecting resistance, clectrical CNCrey,
clementary ideas about a.c. and d.c. motors, characteristics of metals, melallurgical
operations-dressing of the ore, calcinations, roasting, smelting and refining, concept
of clectrode potential and electrochemical series, reactivity of melals and non-
metals,extraction of metals like iron, copper and aluminium,

Types and structure of cell, brief account of funclions of various ccll organclies,
cell division, clementary idea of mitosis and meiosis. Structure and function of

I TR LT T N JRC TR
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}nerls!cms (apma! mﬂr'istems)_, permanent tissue (complex, secretory) structure and
unctions of epithelial, connective, muscular and nervous tissues, leeding

mcchamsl:n, nulru:_:nlls, balance dictand nutrition deficiency diseases, communicable
and non communicable discases.
Unit ¥V

Evaluation in Science

Mndc:s of evaluation: oral, observation and written, objcetive
questions, Types of objective test items: short answer type, mulu
ﬁtl-m?hlanl-: lype, true-false, matching type, consiruction ol test jle
test, diagnostic test and their construction, Preparation of blue print
of concepts of science mentioned in -unit 111 and v, continuous an
evaluation for overall development of child.

Tools and Techniqunls of Asscssment: learning indicators, performance-based
asscssment, leamers® records of observations, field diary, oral p‘rescnlalinn of learners
wnrk: portfolio, assessment of project work, assessment
mentioned 1n wnit 11 and IV,
Modes of Learning Engagement:
Constructivist Approach: Activily
learning, Group work, demonsir
Assig_nmcnls fullpwcd by present
MAppImg cte.

and essay type
ple choice ype,
ms: achicvement
:1aking examples
d comprehensive

based learning experimentation, Interactive
ation method, Peer learning, Project work,
ation, Discussion, Inquiry approach, Concept

- Practicum:

Activities based on Science syllabus of Classes IX ﬁmi xX:
1. Prapsfratmn of teaching aids: charis, models, Preparation of one
working maodel],

2. Preparation of a model Iesson ]
: plan followed by seminar/ :
before the whole group. 7 | S

3. Preparation of kit for leaching learning of a topic
{name of unit, name of the theme/topic, material u
leaning outcomes).

9. Prcp_ﬂr_atiqn of blue print and construction of an achievement test. jts
admm:sﬁatinn on onc scction of a class and analysis of results. '

alung; with write up
sed, procedure,

Praclicals:
. Study of laws of reflection and refraction,
2.  Verification of Ohm’s law.
3. Demonstiration of Magnelic effect of current.

Dqlcnnmatinn of given resistance and specific resistance of a material
using wheat stone bridge and post office box.
Preparalion of crystals of copper sulphate.

Studj:' of Exothermic and endothermic, combination an
reactions. |

~ 7. Preparations of gases (H,, O, & CO, ) and study of their properties,

9. Prcpamtion of blood film/blood i
; Eroup testing .
10. Study of diffusion and osmosis. "

11. Study of evolution of CQ, and heal in respiration.
12. Study of evolution of O, in photosynthesis.

=ty

d decomposition

o[ lecarning based on content
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{3. Check adulteration in food items.
14. Demonstration of interaction between a magnet and current.
5. Cxamine bacleriz from curds and milk under microscope.

Modes of Internnl Assessment Marks
Writien Tests 10
Any Two activities.based on Scicnce syllabus of Classes IX & X from

Sr. No. 1-4 - 2
Practical Work: any (wo practicals from S.No. 1-15. 3

Suggcesied Readings:

Instructional Time: 4 periods/week

Exam. Duration:

1. Lewis, J. 1972 Teaching of schiool physics, Penguin Book, UNESCO,.
2 Anderson. Hans O and Koutnik, Paul G. 1972 Towards More effeclive
science Instruction in secondary education. The MacMillan Co., New
York and Courier MacMillan, London,.
3, Das, RC. 1984 Curriculum and Evaluation. National Council of
Educational, Research and Training, New Delhi,.
4. Driver, R The pupil as scientist, Open University Press, Buckigham, 1983.
5. SaxenaA.B. 1988, Vigyan Shikshan Ka Ayonjan Har Prasad Bhargava &
Sans, Agra,
6. Science for Class [X and X, NCERT Publication,
7. National Curriculum Framework 2005, NCERT Publication.2006
8. NCERT (2005) National Curriculum Framework. New Delhi, NCERT
9. Science Teachers and Educators 1985., UNESCO Bangkok
10. NCERT:Teacher Education Curriculum Framework 1978NCERT, New
Delhi.
11. Teaching Life Sciences, J.K.Sood, Kohli Publication. o
12. Science Teaching In Schools by Du RC (1985) Sterling Publication.
13. Scicnce for Class IX and X, NCERT Publication New Delhi
14. R.C..Sharma Modern Science Teaching, , Dhanpat Rai & Sons, Delli.
15. Teaching Technology for Coliége Teachers, Sterling Publishers. New
Delhi
16. Food and Nutrition by E.P.G Arya Book Depol., New Delhi.
Web Sites :
1. htip:Awww.ic.columbiaedu/mst/science.cd/¢ourses.asp.

2.  hitpr/'www.edu.uwo.ca

PC 1: Pedagogy of Physical Science
(for CBZ Group)

Max. Marks : 75
External : 60
Internal : 15

3 Hours « Min. Pass Marks: 27

Objectives of the Course: |
On completion of the course, the student teacher will be able to:

gain insight about the nature of science and s curriculum. . _
comprehend the approaches and stratcgies of learning physical science at

secondary level. _ ' ol
apply pedagogic aspects in teaching-learning of physical science effectively

by adopting appropriate teachiny strategy.

-
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use teaching aids effectively in teaching science.
gain rusight the salient features nfcurrit:ulum,strﬂlcg}f and principles ol
curriculum and science curriculum lor the secondary lcvelp e
- umnpruht:nd_ th: objectives of Leaching scicnee al SECDHEIELI'}:' level
: i]éjar::lll;r;llz p.rlqclpln;s uﬂcafnir!g processes in the teaching ol scicnee,
ctemom Pic In science eftectively by adopling appropriale teaching

* construct lest itcims 1o me [ective : e e
R g ﬂbJﬂElWLs_ belonging to various-cognilive
* usecileclively the teaching aids i i ]

n teaching science.
Course Qutline: ~ g— .
Unit-1I
Nature of science and its Curricelum:

:':']a;:lr]e ?ff.?:cmn_ce: I-hs[ulqr, Ph!'lns'upfhy and naturc of science, its role and importance
aly life, SCIEHCF as interdisciplinary area of learning, development of sej
a(a:nd lr.jchnnlc:gy. their interdependence and impact on snc‘icly Tenee
prril:;i:;ll::lsu;nf iﬁ:ﬁ;ﬂﬂ;&:jﬁfjﬂﬁgﬁ stali:::;t _ﬂ:alu-rcs of curriculum,strategy and
- : | n » LICIAS In scrence curriculum, dev '
F}f:?ieﬁe c;;gulum in India, b:iasic prileria of validity of a science cc::;riil:l;:::]’::r:
ght o F — 2005, curriculum for the sccondary level, Objeclives of

lcachingscience al upper pr
. _ nmary level and secondary level. Analvs; '
and textbooks of science at upper primary and smnngw level naysis of syliabus

Unit II
ipprnanhcs a_m:l Strategies of Learning Physical Science
prn::g:s l:?unmgt:Ped_agugiml shift from science as fixed body of Knowledge (o |
consirucling knowledge, scientific method: [ '
iy porieg, e L : ) method:observation, enquiry
: niation, data collection, generalizati I 1
SIS, ¢ tion, . 1Zzalion, unit and lesson
Spé?;:;:i:}slmg r:iunit_rucllmst approach taking examples from s;;cciﬁc conienis of
as clectric circui i ] 1
o L, magnetic effects of current, physical and chemical
Str ] ing: ingui '
m":;t'::gtms of .Leurnmg. inquiry approacli, experimentation, problem solving
¢ Tp mapping, collaboraling lcarning and experiential learning in scien ’
acilitaling icamers for self-study in science. b
t]‘_rﬁ:?;rﬁ };?s:;urce_s: Identification and use of learning resources in scicnce
ediale environment such as natural pH indicat '
enserand i . t P Icators, commaon salts, fruits,
2 -conversion of one form of energy to oth ]
alternative sources of enemy. i Isati ot
_ 1LY, Improvisation of apparatus, audig-vi I
' _ imp -visual materials;
gttliilrhmtc;lm_—sclectmn and designing; use of ICT in Icarni’ng science ol
o S;En;n;:tg uf-Lenrnmg Science: organisation of practicals in laboratory, use
118, Investigatory project, field trips, scie ' 2i
: : ! . > nce clubs, science f
7 _ 2 irs,
lulmnsh:p between science and other subjects, scientific altitude, development

of values through scj '
rence education, con 1 = :
leamning. - concepl mapping and its use, co-operative

Unit 111
;;ctllagug_ic Aspect? in Ten_ching - Learning of Physical Science |
AB0sIC aspects in teaching-learning of science concepts such aspature of matier:

-
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classification of maller based on chemical constitution elemenls, compounds and
mixtures. types of mixtures- homogenous and heterogeneous solution, atoms and

molecules, atomic theory of matter, atomic and molecular masscs, concept of mote,
chemical reactions, ypes of chemical reactions: combination, decomposition

displaccment reactions, electronic concept of oxidation reduction, oxidation number
of redox reaclions, elementary.idea of electro chemical cell and dry cell.
Planning and Pedagogic Aspects Tor Teaching - Learning of Physical Science
Planning and pedagogic aspects— lesson planning and [earning of scienceconcepts
such as Charge, cleclrosiatic force, quantization of charge, capacitance, polential
and potential difTerence, Ohm's law, serics and parallel conneclions of resistances
and capacilances, ¢lectric power, magnetic effect, healing cffect of current, Faraday's
law of induction Lenz Law, motor and generators, oscillations and waves, periodic
and non-periodic motion, sound as wave motion, longitudinal and transverse waves.

Unit IV
Exploration of lcarning of Physical Science
Exploration of lcarning of science concepts such as displacement, motion and ils

types, specd, velacily and acceleration, angular velocity and acceleration, force:
magnitude and direction, addition and sublraction, resultant, balanced and unbalanced
force, inomentum, work: work done by force, dependence of work on relatjve

" orientation of force and displacement, energy (kinctic and poiential) work - eneigy

equivalence, power, conversion of K.E. into P.E, and vice-versa, law of conservation
of encrgv and momentum, gravitation: Newton’s laws of gravitation, acceleration
due to gravity, factors aflecting *g’. Chemical reactions, type of chemical reactions -
combination, decomposition, displacement reactions, endothermic and exothermic
reactions, concepl of oxidation, reduction, redox reactions, rale of reaction, factors

affecting the rate like concentration, temperature, pressure and catalyst. '
Unit ¥V

Evaluation in Science
Concept of CCE, modes of evaluation: oral, observation and written, objective and

essay lype queslions, types of objective test items: short answer type, mulliple

choice type, fill-in-blank type, true-false, matching type, making of test ilems,

achicvement test, diapnosiic test and their construction, preparation of blue print

taking examples of concepts of science mentioned in' unit I1I and IV, continuous

and comprchensive evaluation for overall development of child.

Tools and Technigques of Assessment: development of learning indicators,
Performance-based assessment, learners® records of observations, field diary, oral

presentation of learners work, portfolio, assessment of project work, construction

of test ilems and administration of tests, exploring content and assessments of
lcarning based on contenl mentioned in unit 111 and I'V.

" Modes of Learning Engagement: _
Constructivist approach: Activity based leaming experimentation, Inieractive

learning, Group work, Peer learning, Project work, Assignments followed by
presentation, Discussion, Inquiry approach, Concept mapping etc. :

Practicum:
Activities based on Science syllabus of classes IX and X

1. Prcparation of one working model. . _
2.  Preparation of a model lesson plan followed by seminar /presentation before -

the whole group.
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Preparation of kit for leaching learning of g topic along with write up (name

of unit, name of the theme/topic

I, maleri; g
oulcomes). 2PIc, rtal used, procedure, learning

Construction of an achievement test
class and analysis of results.

i :
» 11S adininistralion on one seclion of a

Practical Work

1. Prcparation of designs nfideal Laborato

2. asuri : ' '
: %EE;:E iuzrzrt}l:srnf waler absorption and loss in plants and animals
. esig riorm expcriment t 2 ; | -
Respiration in plants and animals js h{:gl femonsicate thay % Pesdiem.ak
4. Todemonstrate OXygen consumption durin
i Pcrfn.rm -c:-cp::rimenls to detéct the prese
) E:{'ﬂlems m food by qualitative chemical tests, '
o Grz?jshui;egcn't n,l; l:l:_ngﬂll, fmass, time, temperature, current, voliage
anipulalion like (a) distance-time I :
graph (b) velocity — 4
. '(Sti}{;rnlmge — cuirent graph (d) temperature — time gl?aph TR AR
9. Mu ¥ of motion und_f:r force (design and dcmunsumiur[)-
: cthods of preparation of common laboratory reagents |

10. Separation of substances ofagi . :
- s { agive ilea
and (ii) Sulpgher, NaCl and Ir.ui 'sc:a:fmum like (i) NaCl, NH,Cl and sand

1. Demonstration of jaws
of clectromacnetic i :
12. Study heating effect of currant, T CHOR.

13. Qualitative chemical test for S50m¢ cammon food siuffs

14. Preparation of Chlorine (€4} ar -
propertics. (Ctz) and Ammonia (NHJ} and Study of their

ry/ Herbarium/ Aquarium /lerrarium,

g tespiration in plants and animals.
nce of carbohydrates, lipids and

I5. Study nature of soft and hard water,

Nodes of Internal Assessment

Written Test L Marks
Any Two aclivities b - 10
ohthe S h e, llj ased c-m Science syllabus of Classes [X & X
Practical Work: an 1 . S _ 2.

+ ANy TWo practi
Suggested Readings: P cals from S.No. 1-15 3

I

2.
3
4

oA

P.K.G.Nair, 1985 Princi i '
: . ple of BEnvironment 1 Int
;;:gg;gﬁ teiagchers and educaters Bangkok ?Naljigégngy’ “NEREQ Fmining of
2 1978 Teacher Education curriculu .
‘ Teach cati m framcwork, NCE ]
Science Teaching in Schools by Daa'R.C-(lflES}, Sterling pug};‘r;arfi?: Pel

Modern Science teachin :
g by Hei .d. -
MacMitiian Publication, New Yorr, o0 =S Hoffman, C.W (1961)

NCERT (2006) Science for Class IX & X. New Dethi. NCERT

Lewis, 1, 1972 Teaching of school physic, Penguin Beok, UNESCO

Anderson, Hans 0 and Koutni
_ on, | tk Paul-G 1912 Toward i i
Instruction in sccondary edw._:gliun. The Macmillan C:.,%:: $£T$; é?ﬁgj
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11. NCERT (2006) Science for class IX and X , New Delhi, NCERT
12. NCERT (2003) National Curriculum Framework. Wew Dethi. NCERT

Yeb Sites
[, hop:/www lc.eolumbin.cdu/mst/scicnce.cd/courses.asp.
2. hitp:/swww.edl.uwo.ca
PC-2: Pedagogy of Mathecmatics
(for PCM Group)
Instructional Time: 4 periods/week DMax. Marks 75
i External : 60
Internal : 15
Exam. Duration: 3 Hours Min. Pass Mark ;27

Objectives of the Course:

On completion of the course, the student teachers will be abla to:
® acquirc a clear perspective of the nature of mathematics
= gaih insight on the meaning, nature, scope and objective of mathematics .
education :

. appreciate the changes in curriculum and evolve new approaches to teaching,
formulate instructional objeclives for different topics of mathemat:ics.
appreciale mathematics 1o strengthen the student’s resource.
design the process of developing a concept.
appreciate the role of mathematics in day-to-day life.
channelize, explain, reconstruct and evaluate their thinking.
posc and solve meaning[ul problems.
appreciate the historical perspective and contribution of Indian
mathematicians in development of the subject. W

> appreciale and explore Technology Integrated Mathematics Module (TINMM)

bascd on different subject specific open source soflwarc on various concepls
of Gecomelry at secondary stage; and

. appreciale and develop dynarmnical digitel applets with emphasis on process

involved in leaching and learning of malhemalics at secondary stage.

be conversant with the nature, values, structure and scope of Mathematics.

interpret the principles of child development for planning lessons;

understand the principles of h:an’ning _
undcrstand the principles, processes relationships and 1o design appropriate
strategies C
for teaching.
design appropridte activities for developtng a concept,
destgn mathematics [aboratory.
develop competencies in designing appropriate diagnostic and remedial {ests,
consiruct appropriate assessment tools for evaluating mathemaltics lcamning.
appreciale the importance of mathemalics lab’in learning mathematics.
develop the competencics in preparation of appropriate ieacher aids unit
rlan lesson plan and test items. |

construct appropriate assessment lools for evaluating mathematics leaming.
appreciale and develop Technology Integrated Mathematics Module { TIMM)
using on diflerent subject specific open source sofiware on vanious concepts
of Geometry nt secondary stage; and

s & 0 & 0 80 ® 4 80
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L

appreciate and develop dynamical digital applets with emphasis on process
involved in teaching and learning of mathematics at sccondary slage,
explain the meaning of evaluation

infer the cfTeci of evaluation on students

Course Outline:

Unit I

Nature of Mathematics

-

IlTuman Nceds as a Basis of Growth in Mathematics

Mathematical Statements are Unambiguous, Truth Criteria, Use of Symbols
The role of Intitution and Logic in Malhematical Thinking

Axiematic Framewsork of Mathematics : Axioms, Postulates, Undefined Terms,
Defined Terms, Reasoning, Type of Reasoning, Proofs - Types of Proofs.
Language of Mathematics

Exploring learners

Cultivating lzarner’s sensitivity like listening, encouraging learner f{or
probing, raising queerics, appreciating dialogue among peer group, promoting
the student’s confidence.

Exploring ways of Learning Engagements

Providing opportunities for group activities, Group/individual presentation,
Providing opportunity for sharing ideas, Exposingto exemplar constructivisl
learning situations in mathematics, Visit 16 district, state and national level
science exhibition/ ficld visit, Audio visual presentation followed by iis
analysis and discussion, Reflective written assignments, Case studies.

Unit 11
Aims and objectives of Mathematics

Need and Importance of Mathemalics in School Curriculum

¢ Social Aspects

©  Mathemaltical Aspects

©  Applications of Mathematics
Alms, objectives and scope of mathematics at the secondary stage.
Writing of objectives for each stage (Primary, Secondary and Sr. Secondary).
Wriling objectives in behavioral terms for each stage, Piaget’s operational
thinking. '
Emphasis on the use of mathematies in daily life situations
Role of mathcmatics in other subject areas — Interdisciplinary approaches.
Pcve!uping Skills in learners - Problem solving, Logical thinking, Drawing
inferences, Handling abstraction, Visuaiising elc. in learner's pcrsonalily
History of development of mathematics and contributions of Indian
mathematicians.

Integration of mathematical content with activities through Mathematics
Laboratory

Designing and setting up models,

Teaching aids and activities/ laboralory work -using open source soflwarc

in Mathematics Lesson (Expressive way- 10 creale their own from scratch,
as they express themselves with contentment by means of a more open

application or resource )

Identifying activity in several content areas at secondary level conducive to
the comprehension level of learner. Inculcating skills in Designing,
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Demonstrating, Interpreting and drawing inference of digital applets/concrete
models.

Unit IH
Approaches of Teaching Mathematics

Basic Principles of Metliods of Teaching Mathematics-
Principles of Child Development and Learning,
I’roblem posing / solving in Mathen atics |
Problem posing: Problem posing skill contextualised to recognition of
patlern, Extenston of pattem, Formulisation of conjecture and generalisation
through several illustrations drawn [rom learners immediale cnvironment,
Skill development of Process Questioning, can stimulate discussion ol an
idea, leading 10 (urther exploration and use of oral Ianguage to explain and
Justily a thought. & : :
Problem solving: Understanding of Problem, Splitting the Problem in known
and unknown parits, Symbolisation and mathematical formulation, Solving
problem with multiplicity of approaches- exploration of alternative methods
through Probing questions and concrete: analogies, Attilude build up of
internal guestioning - leam to ask themselves key questions before, during
and afler the solution process. .
Methods of Teaching Mathematics

©  Induction and Deduction S

¢ Analytic and Synthelic Methods

o  Heuristic or Discovery Method

Asscssment and Evaluation

Exploring ways of Assessment

Presentalion and communication skills in mathemalics, Pasing conceptual
questions from simple situations, interpretation and analysis, Designing
innovative learning situations, Performance in group activity, Laboratory/
Technological experiences, Reflective written assignment, Writlen test on

‘conceptual understanding of specific topics and its pedagogy, A year and

summmative assessment by the university.

Informal creative Evaluation '

Encouraging leamer to examine a variety of methods of assessment in
mathematics so as 10 assess -creativity, problem solving and practical |
performance. Appreciating evaluation through overall performance of the
child, Self and peer evaluation. '

. | . Formal ways of Evaluation
Varicty of assessment lechniques and practices. Assessing Product vs.
| Process, Knowing vs. Doing. In practice midterm / terminal examination,
; '! practicing continuous and comprehensive evaluation to test regular programs
| / achievement of leamer. '
Unit IV

Construction of concepts and Techniques of Teaching Mathematics

Trends in Organising Content
Recall and consolidation of various concepts with varied examples and
illustrations in teaching of Arithmetic, Algebra, Co-ordinate Geometry,

- Geometry, Trigonometry, Mensuration, Statistics and Probability using

Inductive and Deductive, Amalytic and Synthetic, Heuristic .Project and
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problem solving methods. - ¢ The roie of cooperative learning in mathematics.
. Analysis of concepts coherently in graded way. - Learning Styles, Lenrning Dilficalties and Diagnostic Tests |
- Misconception and common errors ; ® What are the learning styles in Mathematics? - Visual Leamers, .ﬁ:udllpr}'
. DE"’E'“PE"E Blue print for designing question paper Learncrs and Kinesthelic Learners, ldentitication of lecarning diﬂu:_ullln:s.
* . Identifving and Organizing componenis for dcveloping frame work of LError Patlerns, Diagnostic and Remedial Teaching, Preparation of
question paper at different stages of leamning dillerent Lypcs of questions Diagnostic lests ,
and framing questions based on co>ceptsand sub concepts so as to cncourage 4 . Modes of Learning Engagement:
critical thinking, promote logical rcasoning and to discourage mechanical : Providing opponunitics for group activilics.
man)putation and rote learning. Framing of open ended questions providing Hands on cxperimentalion within digital environment.
the scope Lo leamers to give responses in their own words. Framing of - Group/ individual presentation.
conceptual questions from simple questions.
Unit ¥

Providing epporiunity for sharing ideas, _ o _ _

Exposing to exemplar constructivist learning, situations in mathemalics.
ianing for Classroom Transaction . Des.igning and sctling up models, teaching aids and activities/ laboratory
. Planning Classroom Strategies: < .

_ work.
Analysis of textueal and supplementary print materials, connecling fab/ficld

«  Visit Lo dislrict, sltate and national leve] science exhibition.
cxpericnces and suitable planning for classroom Intcraction. e Digital presentation followed by its analysis and discussion.
Desirable Characterisitic of g Good Instructional Programme in Mathematics @ Reflective wrilten assignments.

- Identifying desired outcome, designing essential questions guiding teaching/ «  Case studics.
learning. . o o, 8 « Providing opporiunitics for groun activities.

» Determining acceptable evidences that show students undersianding. *  Group/ individual presentation.

@ Integrating learning expericnces and instructions — sequence of teaching / e Providing opporlunity for sharing ideas. _ .
lcarning experiences that enable students to develop / demonstrate desired * Exposing to exemplar constructivist Icarning siluuliun_s in mathcmatics.
underslanding. ' ° Designing and setting up models, teaching aids and activities/ laboralory
Developing unit plan and lesson plan for teaching of mathemarics: ! work.

®*  Lcaming Objeciives ' *  Visit to disiricl, state and national level science exhibition. _

* Introduction of the topic «  Audio visual presentation followed by its analysis and discussion.
0o Some thought-provoking questions | i «  Refleclive wnillen assignments.
o  Flow of chapter ’ « Case studies.

*  Examples ‘ Practicum:

®*  Fands on activities

1. Preparation oflesson plans on different approaches on selecied content matler.
2. 'Preparation of teaching aid (software based applets and concerte materiats based).

3. Designing of mathematics kits (sofiware based and concerte materials based )
for secondary classes.

Identification and analysis of common errors.

5. Study of learning difficulties.at Sccondary lew:l.. .

»  Development of a working model on a topic of Mathematics, |

- Critical analysis of CBSE/Any Board Secondary School Syllabus in
Mathemalics. - -

¢  Development of plan of mathematics resource (concrete and digital) room.

«  Preparation and analysis of achievement est.

. Action Research on a Mathematical tapic.

° Any innovative activily perform during internship in tcaching program

©  Self exploratory experiments {(if any)

¢ Daily life application

© . Application (Problem Solving)

© Interdisciplinary Applications / Problems

o *HOTS questions
*  Extension aclivities

¢ External Web resources for the content :
o  Suggested Readings

o ©  Thought-provoking questions that lead students o do more

exploration .
@ Planning ICT Based Mathematics Le

source software in Mathematics Lesso
already created ready-

=9

sson, Disticnt ways of using open !
n (Exploratory way only- by giving
made document or file and invite them to explore

Modes of Internal Assessment Marks
it.}, Thinking Geometrically (Dynamics in Mathematics using software) ' Written tesls 10
Technological Pedagogical -Content Knowledge (TPCK)- Developing Assignment and Project work 05
compclencies required to make appropriate use of technology, leamer

¥ ) Suggested Readings: . _ INC
teachers will be required to make pedagogical choices critically about 1. Roy Dubisch(1963). The Teaching of Mathematics, John Wilcy and Sons INC,
when and where technology shouid-be uséd. New York and London
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Max. Marks : 75
External : 60
Interaal : 15
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2. Butler and Wren, (1960). Teaching of Mathematics, Mc-Graw Hill Book = inlegrate with other school subjecis and Lo identify and relate everyday
Company, INC, New York and London expericnces with learning of biological science;
3. Claude I1. Brown, (1953). The teaching of Secondary Mathematics Harper & : e explere the curricular processes and skills in science at secondary level
Brothers. Publishers, New York ' and laboralory in teaching— learning:
4. George Polya, 1962 (1), 1965 (11). Mathematical Discovery (Volume [ and i ¢ formulate mcaningiul inquiry episodes, problem-solving situations,
tohn Wiley & Sons, INC, New York and London ' investigatory and discovery leamning projects based on upper primary,
3. '? G. Corle, (1964). Teaching Mathcmatics in Elemcentary School, The Ronalal ; secondary stages during teaching-learning of Liological science;
Press Company, New York ' e identify and relate approaches of teaching-learning of biological science
6. NCTM, L{SA. {1999} Activity for Junior High School and Middle School with social relevance; _
Mathematics, Volume — 11, NCTM, USA, e  explore the process skill in science and develop competency to organise
% J.L.. Heilbom, (2000). Geometry - History, Culture and Techniques, Oxford laboratory [acilities and equipment in leaching— lcaming of biological
University Press, ’ sci¢nces, :
8. NCERT (2010) - A textbook of Content-cum-Methodology of teaching e use cffectively different activiies — ICT, excursion, visits, research
Mathematics, NCERT, New Delhi. ) methodology etc for teaching—leamimg of biclogical science;
2 NCERF(Z_DM}' Position Paper of NI'G on Teaching of Mathematics , NCERT. e examine different pedagogical issues in learning biological science;
10 ?El:v bolhi. . _ | ® construct appropriate asscssment toels for evaluating leaming of biclogical
. Jo nstun-.wm:!er, S. & Pimm, D. (Eds.) (2004). Teaching Sccondary sCiCnce; '
" Enlhematlcs with ICT: London: Open Univer- sity Press 7 McGraw-Hill. « develop ability lo use biological scicnce concepts for life skills; and
- t«apel, 5., Leask, M. & Tumer, T. (Eds.) (2009). Learning to Teach Mathematics « develop professional competencies for teaching, learning of biological
In Secondary School., NY: Routledge. New York. sclence. '
12. Law, N., Pelgrum, W.I., & Plomp, J. (Eds.) (2008). Peda- gopy And ICT Use » appreciate that scicnce is a dynamic and expanding body of knowledge
in Schnuls Around The World Findings From The IGA Sites 2006 Study.: Course Qutline:
Springer. New York N Unit X :
13, J““'?El't. Ivi. l(leJ. ICT in mathemalics. Mathematj- cal knowledge in teaching; Aims, Objectives and Pedagogy of Biological Science
scminar serics. Cambridge, UK: University of Cambridge. Available online a:[ e  Developing scientific attitude and scientific temper : Nurture the natural
].4 g;.vw. maths-ed.nrg.uk.r’r:nkitf.lnuhen_MKiTﬁ.pdf curiosity, acsihetic senses and creativity in biology,
3 preacth, E. M. {EODI_)_ Using Intemet Primary Sources to Teach Critical Thinking «  Acquire the skills to understand morphology, taxonomy, genctics, cell
15 ;k.ms in Mathematics. Santa Bar- bara, CA: Libraries Unlimited Press ' biology, development biology ete. S
- Prichard, A. (2007). Effective Teaching with Internet Tech- nelogies Pedagogy e  Undersianding biology in relation to society and human welfare,
16 ;n?(PECHEE' Thnusa.nd Oaks, CA: Sﬂ_gc Publications. ‘ e Imbibe the values of honesty, inlegrity, cooperation, concern for life and
17' A- - Mangal, Teaching Eff Mat_hcmallcs, Prakash Brothers, Ludhiana. prescrvatlion of envirommnent;
- . B. Bhatnagar, New dimensions in the teaching of Mathematics, Modern e  Solving problems of cveryday life; .
Publishers, Meerut. ' ’ - e Know the facts and principles of biology and its applications consistent
18. K. S. Sindhu, Teaching of Mathematics, Sterling Publications, New Defhi. with the stages of cognitive development of learners;

Specific objective of different comtent areas in biology.

Planning for Teaching-Learning of Biological Science

Identification and organisation of cancepts for taacﬁing—-lmming ofbiclogy;
Determining-acceplable evidences that show learners’ understanding.
Undersianding Constructivist Approach

Instructional materials required for planning teaching-learning of

biological science and learners’ participation in developing them;

i —IEAES EWrET IFEE-. LN — —J- -

Exam. Duration: 3 Hours
Objectives of the Course: i
On completion of the course, the student (eachers will be able (o-
. dem:clplln insight on the meaning, nature, and effective use of differcnt '
gctuwt'lclﬁfcx;_:cnmcntsfdcn?nnslrﬂtiunsf laboratory experiences for . Unit 11
¢termining aims and slrategics of teaching-learning ofbiological science: Nature and Scope of Biological Science

prepare and usc the lesson plans and uni ; : - '
purposes: . ‘ d unit plans required for instructional | e«  Scicnce as a domain of enquiry, dynamic body of knowledge and as a

Min. Pass Mark :27 Identifying and desipning teaching-learning experiences;
Planning ficld visits, Zoo, Sca shore life, Botanical garden, etc.;
=  Organising activilies, laboratory experiences, meking groups, planning

ICT applications in learning biclogy. '

- = matar— =ra=
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process ol constructing knowledge;
Biological Science for environment and health, Hislory of biological
science, ils naturc and knowledge ol biolpgical scicnce independcnt of
lhuman application:
Origin of life and evolution, biodjversily, observations and cxperiments
in biological scicnces;
biolopical scicnces and socicly.
Learning Resources in Biological Science

*  [dentilicalion and use of learning resources in biological science from
immediate environment exploring aliernative sources;
Devcloping and designing scéience kil and biological science laboratory:
Planning and organising field observation; Collection of materials, clc.;
Texibooks, audio-visual materials, multimedia-selection and designing;
ICT introduction, Use of ICT in teaching and learning, ICT resources to
support Biology tcaching and learning;
e-learning and changing naturc of classroom, challenges B.ncl drawbacks
of e-learning.
Using community resources for biology leaming; Pooling of leaming

resources in school complex/block/ district level; Handling hurdles in
ulilisation of resources.

Unit II1
Elpinrmg Biolopy

Motivating learner to bring her/his previous knowledge in science/biology
gained through classroom/environment/parents and peer group;
Cultivating in teacher-lcarner the habit of listening Lo chiid;

Generating discussion, involving leamers in teaching-learning process,
¢ncouraging learners to raise questions,

appreciating dialogue amongst peer groups,

encouraging learners to collect materials from local resources and io
develop/labricale suitable activities in biological scicnce (individual or
group work);

Undr:rstandmg the role uf learmers in negotiating and mediating lecaming
in biology. -
Tools and Technigues of Assessment for Learning in Biological Science

®*  Performance-based assessment; Developing indicators for performance
asscssment in biological sciences; Learners record of observations;
IFicld diary, herbarium;
Qral presentlation of learners work in hmlnglcal science, Porlfclio;
Assessment of project werk in biology (both in the laboratory and in the
field), Assessment of participation in collaborative learning;
Consiruction of test items (open-cnded and structured) in biological
science and administralion of tests; '
Developing assessment framework in biological science;
Assessnicnt of experimental work in biological science;
Exploring content areas in biological scicnce not assessed in formal
examination system and their evaluation through various curricular
channels:

Encouraging teacher-learners to examine a varicty. of methods of
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Unit IV

assessments in biolopgical science;
Continuous and comprehensive evaluation. .

School Science Curriculum (Biological Science)

Trends in Science curriculum; Consideration in developing learner-centred
curriculum in biology - _

Concept of curriculum, historical background of Biolopy curriculum and
its studies. Biological sciences curriculum study project.

Principles of curriculum construction, curricelum deveclopment process,
\echniques of structuring and restrucluring ol curriculum, trends in
curriculum development in Biology, analysis ol existing Biology syllabi
and sludy of recent trends/innovations in biological scicnces.

Biological Science - Life long Learning

Unit¥V

Nurluring natural cuniesity of obscrvation and drawing conclusion;
Facilitating learning progress of learners with various nceds in biology;
Ensuring equal partnership of learncrs with special needs,

Stimulating creativily and inventiveness in biology; Organising various
curricular aclivitics, such as debate, discussion, drama, poster making on
issues rclated o scicnce/biology;

Organising events on specific day, such as Earth Day, anrumnenl Day,
elc.,

l’lanmng and organising field experiences, Scicnce club Scicnce
exhibition; Nurluring excative talent ai local level and exploring linkage
with districl/state/central agéncies.

Approaches and Strategies of Learnmg Biological Science

Pedagogical shift from science as fixed body of knowledge o process of
construcling knowledge, scientific melhod - observation, cnquiry,
hypothesis, experimentation, data collection, pgencralisation (tecacher-
educator will illustrate taking examples from different stage-specific
conlent areas keeping in mind the variation, ¢.g. structure and function,
interaction between living and non-living, biodiversity, etc.);
Communication in biological sciences;

Problem solving, investigatory approach, concept mapplng, collabaorative
Icarning, and cxperiential learning in biolopical science (teachecr-leamer
will design learning experiences using cach of these approaches);
Facililaling Jcarners for self- study

Lesson plan fonnal forleaming objectives, preparation and use of teaching
aids, time management, recapitulation and evaluation strategies for

lcarners and presentation of lesson-plan in biological sciences in class-
rooin lransaclion.

Professional Development of Biology Teacher

’rofessional development programmes for science/biology teachers;
Participation in scminar, confcrences, online sharing membership of
professional organisation; Teachers as a community of learners;
Collaboration of school with colleges, universities and other institutions;
Journals and other resource materials in biology educalion;

Rele of reflective praclices in professional development of biology
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leachers;

= Teacheras aresearcher: Learning (o understand how children learn scicnce
— action research in biological science,

Modes of Learning Engagement:

Constructivist approach, Activity bascd lecaming experimentation, Interactive
learning, Group work, Peer learning, Project work, Assignments followed by
prcsentation, Discussion, Inquiry approach, Concept mapping ¢ic.

Practicum

Activities based on Scicnce syllabus of Clagses IX and X

I. Preparation ol teaching aids: charts, models, Preparation of one working
model.

2. Preparation of a model lesson plan followed by seminar/ presentation
betore the whole group.

3. Preparation of kit for teaching leaming ol a topic alonpg with write up
(name of unit, nam¢ of the theme/topic, material used, procedure,
lcarmning oulcomes). _

4. Construction of an achievement teg its administration on one section
of a class and anulyﬂs of results.

Practicals
I. Tools and Techrique in Biological Science
2. Perform experiments to detect presence of carbohydrates, Lipids and
proteins in food by qualitative test
Differcni Microscope and its observation techniquces.
Experiments on Diffusion and osmosis
Evolution of CO,, and heat in respiration
Evolution of O, m phutnsynmcsm
Preparation of microscopic slides to demonstirate slagt:s of mitosis and
metosisfanimal tissue obscrvations.
8. Preparation of Herbarium and Herbarium techniques
9. Establishment of Science Laboralory
10." Respiration in plants and animals
11. Nutrition in plants and animals
12. Excrelion in plants and animals
I13. Movements in Plants and amimals
14. Techniques of formulating science pm]:r.:t in laboratories as per
secondary curriculum

PEED, Sl

Modes of Internal Assessment Marks
Written Tests 10
Any Two activilics based on Science syllabus of Classes IX & X

from S. No. 1-4 _ 02
Practical Work: any two practicals from S.No. 1-14. 03

Suggested Readings:

NCERT, National Curricitlum Framework — 2005.

NCERT, Position Paper of NFG on Teaching of Science -2005.
NCERT, Position Paper of NFG on Habitat and Leaming — 2005

N. Vaidya, Science Teaching for 219 Century, Deep & Deep Publications
(1999).Dat Poly, Encyclopasdia of Teaching Science, Sarup &

-h-!--\h-.ll—-
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Sons. New Delhi (2004)
5 Sution. CR and Hayson JH, The Ant of Lthe Science Teacher, Ml:Graw
11i1l Baok Company Lid. {1974)
6. Their, DI (1973) Teaching Elementary School Science: A Laboratory

Approach, Sterling Publication Pvi, Lid

Science Teacher (peer revigwed journal lor secondary science teachers)

Journal of Rescarch in Science Teaching (Wiley-Blackwell} ¥

; Turner Tony and Wendey Di Macra, Learning to Tench School Experience
in sccondary school leaching, Roulledge, London and New York.

10. Meaethods of Teaching Biological Scicnce by Dr. P Ameecta, Published by
MNeelkamal Publications Pvt, Lid. Educational Puhhshcrs 2008 cdition or
later ed.

il. Modcrin Science Teaching by R.C. Sharma, 1987 or later edition, pubhshed
by ™New Dclhi, Dhanpatarai & Sons.
12. Feaching of Sciznce Today and Tomorrow by Slddlqm and Siddiqui
published by Docba House, New Delhi
Web Sites: '
. http:www ic.columbia edu/mst/sceience.ed/courses. asp
2. hitp:/ www.edu.nwo.ca

SERS

I'C 3: Learning to Function as a Teacher -
Duration:Four wecks Max. Marks:50
Internal:50
Objectives of the Course:
On completion of the Course, the student teachers will be able (o:
@ undersiand about the activities to be carricd out during school internship
programme.
® obsecrve classroom teaching, various school activities and pain a feel of
thc multiple roles of a leacher.
* develop skill in content analysis, preparing TLM and observing classroom
ProcCsscs. : )
e plan and implement teaching learning activily for peers and actual
: classroom, |
Pre-Internship Tasks:

{The Internship Commituee formulated by the Institute w1Il prepﬂm a Schedule for
cxecution of Pre- Internship Tasks)

During the four week duration, the student teachers are urmntcd to the school
internship programime.

For ihe first two weeks, they will be provided training in core teaching skills, content |

analysis, preparing Teaching Learning Material {TLM), writing observation records,
Refiective Journals, conducting Action Research and Case Study, organizing school
activities and their reporting, developing Achievement Tests, adminis{ening and
analyzing. Student teachers will also write lesson plans and lake up peer teaching.
For 1he next two weeks, student teachers will be placed in the schools, They will
observe the classes being handled by the regular teachers as well as their peers.

Every studcnt teacher will teach at lcast one lesson in each tf..,achmg subject and

reflect on the teaching. 4
Modes of Learning Engagement: '
Pre internship will be carried out both in the Institute and the School.

——— ——mr i rEEm r 4
- e =



. ——— — e - — e T

T . - W E A R

- —— r——— ——

124 / M.D.S.U, Syllabus / B.Sc, B.Ed. Programme

First two wecks they will be exposed 1o theorclical knowledge aboul internship
and receive information on various activities that are required to be carried out by
the student weachers. -

Student leachers will get bands on expericnce an performing certain tasks which
they are expected to perform in the school,

In the beginning they learn to teach in a simulated condition by teaching their pecrs.
MNext lwo weeks, student teachers are attached (o the school on full time basis,
cbhserve Llhe 1caching by the regular classroom weacher, teach at least one lesson in
cach leaching subject, involve n all the acuvities of the school and learn Lo
understand the school. .

Student leachers keer a record of 2ll the work carried out by them in the school
{Derails to be worked out). :

Modes of Assessment: :
The asscssment of the SIuClEnt leachers will be carried out on the basis of their day

to day participation and performance by a group of tecacher educators. The details
of activities and the marks allotled are given below.

Activity - IMarks
a. Contént Analysis in cach teaching subject ‘ 10
b. Prcparation and use of TLM during Peer Teaching
in ¢cach tcaching subject ' 10

c. QObservation Record :
Five classes of regular classroom teacher

Five classcs of peer - _ 10
d. Actual ctassroom teaching

One lesson in cach (eaching subject 20

Total 50

B.Sc. B.Ed. Part—IV
Group B : Core Courses (CC)
CC-1Q)THYSICS

Scheme Exam Duralion Max. Marks Min. Pass Marks
Paper I 3hrs. _ 80 36
Internal _ _ 20 }
Practical . Shrs. 50 - | 18
Note I: Internal Marks will be awarded on the basis of two internal written

tests each of 20 marks for each paper and the average of both the tests

. will betaken.
Note 2: There will be two experiments. The distribution of marks will be as

. follows: 3 :
Two experiments "

Each of 15 marks 30 marks
Viva vote _ 10 marks
Record 10 marks

Total 50 marks

CC-1{MNHATOMIC, MOLECULAR AND NUCLEAR PHYSICS
Duration- 3 hours Max. Marks : 80

Note:- The paperis divided in five independent units. Two questions will.be s
from each’ unit. The candidates are required to atlempt one question
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Irom cach unit. MKSA system of units is 10 be used. The queslion paper

Unit— & shatl have at Icast 30 per cent weightage of problems and numericals.

nit —
Atlomic Physics: Spectra of hydrogen, Frank-1lertz experiment and discrete cncrgy
States, Slern and Gerlach experiment, deuteron and alkal; atoms, spcciral lcrn?s
doublet line struclure, screening constants for alkali spectra (or s, p. d and fSlﬂll.:E‘
selection rules, L-S and J-I couplings, Atoms in a magnetic (icld, Zeeman r:ITu:-::Lk
Zeeman splitting, | 1 |
Weak spectra: continuous X-ray spectrumn and its dependence on voliage, Duane
and Hunl's [aw, Characteristics X-rays, Moseley’s law, doublet structure of X-ray
Specira, X-ray absorption spectra.
Unit 1L
Molecular Physics: Discrete sct of electronic energies of molecules, quantisation
ol vi!nrmimml and rotational cnergies, determination of internuclear distance, pure
rotational and rotational-vibrational spectra, Dissocialion limit for the ground and
other clectronic states, transition rules for pure vibratiohal and electronic vibrational
spectra. Raman effect, Stokes and anti-Stokes Ies,'complimentary character of
Raman and infrarcd spectra, experimental arrangements for Raman spectroscopy.
Spcctroscopic techniques: Sources of cxcitation, prism and grating spectrographs

for visi_h[c, UV and IR, absorption speciroscopy, double bean instruments, different
rccording systems.

Unit IIT

Accelerators: lon sources. Cockerofi- Walton high voltage gencrators, Van de Graafl
gencrators, Drift tube, Lincar accelerators, Wave gutde acceleralors, Magnelic
focusing in Cyclotron, Synchrocyclotron, Betatron, The electromagnetic induction
Acccelerator, Electron synchrotron, Proton Synchrotron,

Detectors: Interaction of charged particles and neutrons with matler, working of
nuclear 'detectors, Geiger-Mulier counter. proportional counter and scintillation
counter, cloud chambers, spark chamber, emulsions.

Unit 1V

Nuc!ear Fission: Theory of Nuclear Fission, Liquid Dmp.Mndel, Shell Model,
Barrier Penelration-Theory of Spontancous Fission, Nuclear Fission as a sotirce of
Erfcrg_y. The Nuclear Chain reaction, Condition of controlled Chain Rcaction, The
Pn_nFlplc of Nuclear Reactors, Classification of Reactors, Power of Nuclear Reactors,
Critical size of Thermal Reactors, The Breeder Reactors, Reprocessing of spent
fucl, Radiation hazards and Fission products poisoning.

Nuclear Fusion: The sources of steilar cnergy, The Plasma: The fourth state of the
malier, Fusion reaction, Energy balance and Lawson Criterion, ‘Magnelic
confinement of Plasma, Classical Plasma losses from the Magnetic Container,

An-:::malnus losses, Turbulence and Plasma instabi litics, The Laser Fusion Problem,
IFusion reactor

Unit Vv

Stru:tl{re of Nuclei: Structure of nuclei, basic properties {angular momentum,
magnelic moment, Quadrupole moment and binding encrgy), dcuteron binding
cnergy, p-p and n-p scattering and general concepts of nuclear forces. Bela decay,
range of atpha paniicles, Geiger-Nuttall law, Gamow's explanation of alpha decay,
gamma decay, continuous and discrete spectra. f
Elementary Particles: Classification of Elementary Particles, Fundamental
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interactions, Unified Approacl {basic icleas), Th I
_ 5} The Conservation laws, ( % '
ideas). Charmed and Colour Quarks, [iggs Boson Large I'lad i ?_:' -il”_ﬂ”ﬁ (hasic
Textbooks and References RN Seller
H.S. Mani and G.K. Mchta, Introduction 1 i '
s il ibog. 0 Modern Physics, AlTiliated lzast \Wes
A Beiser, Prespective of Modemn Physics
H E White. Introduction to Atomic Physics
Barrow, Introduction to Molecular Physics
R P Feymann. R B Leighton an M Sands Th

. ; i % e Fe T
jl!l (N_arosa Publications, Bombay, Delhi, Calcull-f;;,ml;a:;drl:‘;;mrcs PPt
FA Lmiﬂ{icld and N Thaorley, Atomic and Nuclear Physics (Enpincer;
Book Socicty) gincering Language
H_A Enge, In_trﬂduct'iqn 10 Nuclear Physics (Addiéiun-Wesl}') '
El:;ﬁ'nbt:rg and Re§n1k, Quantum Physics of Atoms Molecules, Solids. Nuclei
Particles (John Wiley) S o PRty Nlligg
D P Khandclwal, Optics and Atomic Physies, (Himalaya Publishing, Bombay, 1988)

_ . o _ PRACTICALS

ﬂrntmn: S hours _ Max. Marks: 50 Min.Pass Marks: 18
y lwelve of the .fulh_:rwmg CXperiments are to be performed ch.m in

may be set at the institutional level. | o Spements

I. Study of normal fre B
| quencies and of I I
z Py lwo coupled oscillators as functjon
2 Verilication of the second law uf‘lhennudmamics using thermo-glectric

device as heat engine and heat pump.
j_ | Il;dcasurf:me:m of Hall coefficient of piven material
! Dz:ffmn::::izﬁ nff‘_];:,lrd be]zg conslant with discharge tube and spaclromeier.
: of Flanck’s constant with photo emissive ce -
r, Mcﬂsuremcqt uf‘:&lcclmnic charge ‘e’ by Millikan’s e'-:pi:::i:]:;ll
g' Slu:;ii}' ol Mggncuc Hysleresis parameiers using a CRb. .
_ Study ofresistance characleristics of semi-conductor Material usi
s i) rial using {our
9. To determine the value of a Hj ] -
| ne it a High resistance by 1.
10, To find the temperature of a flame using I::t"'.#'S]tr SRRmE
]1; ~ Study of fl_amr.: speetra of some elements.
]3_ Eed::s;mm:ﬁs_mau thickness by using thin fiim interference
g ¥ Ol irequenc ] Ip i oy
et q Y response and phase relationship in a series LCR
14, Study of the absarpt; [ -
puey sarpuon spectrum of i 2
’ ;}:cgalm? enerpyErl cunsmr:l::dmc vapours-cnergy levels,
i udy of temperature dependence of : 1ati
pacy: o _ thermal ;
distribution, lq:!tal. radiation and Planck’s cunsta:t PR s
| S.lud_}f l:l:f sSlatistical. distribution: Gaussian an'd Pois 3
distribution using dices. RIS Spect
’ M:ﬂgurf:mcnt of magnetic susceplibilily.
Ectfaf{rqmq of e/m by Thomson’s method
erification .of inverse square law by P .
Study of Fourier Analysis. ERplareel

@0
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CC 2 CHEMISTRY
Exam Duaration Max. Marks Min. Pass Marks

Scheme

Paper 1 3hrs. 80

Internal 20 } 36
S0 LS

Practical 5hrs.
Note : There will be three experiments, The disiribution of marks will be as follows;

Three experiments {(one {rom each group)

Experiments (3) 40 marks
Viva 05 marks
Record 05 marks

Tolal 50 marks

CC 2 (I) ADVANCE CHEMISTRY |
Duration- 3 hours. Manx. Marks:80
Note : The paper is divided in five independent units. Two questions will be set
from cach unit. The candidates arc required 1o attempt one question from each unit.
Unit-1 Spectral and Magnetic Properties of Transition Metal Complexes

(A) Electronicspectra of Transition Mctial Complexes: Types of electronic
transitions. sclection rueles for d-d transitions, spectroscopic ground siates,
spectrochemical series. Orgel-energy level diagram for d' to d°slates,
discussion of the electronic spectrum of [Ti(H,0)]** complex ion. |
Magnetic Properties of Transition Metal Complexes: Types of magnetic
behaviour, methods of determining magnetic susceplibility, spin-only -
formula, L-8 coupling, correlation of pand u . values, orbital -
contribution to magnclic moments, application of magnetic moment data

for 3d metal complexes.

(B)

Unit-1I Heterocycles and Bioinorganic

{(A) Heterocyclic Chemistry: Intcoduction; Molecular orbital picture and
aromatic characleristic of pyrmole, furan, thiophene and pyridine. Melhods
.of synthesis and chemical reactions with particular emphasis on the
mechanism of electrophilic substitution. Mechanism of nucleophilic
substitulion reactions in pyridine derivatives. Comparison of basicity of

pyridine, piperidine and pyrrole.
(B) Bioinorganic Chemistry : Essentigl and trace clements in biological

processes, melallopophyrins with spectal reference 10 haemoglobin and
myoglobin. Biolagical role of alkali and alkaline earth metals ions with

special reference lo Ca®*. Nitrogen [ixation.

Unit-111 Spectroscopy
(A) Nuclear magnetic resonance (NMR) spectroscopy: Prolon magnetic

resonance (‘H NMR) speciroscopy, nuclear shiclding and deshielding,
chemical shift and molecular structure, arca of signals and proton counting,
splitting of signals, spin-spin coupling and coupling constant,
interpretation of NMR specira of stmple erganic molecuies such as ethyl -
bromide, ethanol, acclaldehyde, 1, 1, 2-tribromoethans, cthyl acetale,

toluene and acetophenone.
(B) Problems peraining to the struclare elucidation of simple organic

compounds using UV, IR and NMR spectroscopic techniques.

Unit-IV Chemistry of Biomolecules
{(A) Carbohydrates: Classification and nomenclature. Monosaccharide,
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Configuration of monosaccharides. Me

Polvsaccharides (star
rsa ch and celjy] ] [
delermination, o3¢ ithou

(B) Amino Acids, Peptides, Proteins

I]::lrm;n_ns. P_'rnt:?in denntum{innfrcnaluratinn
ucleic acids: introduclion, Cons:lilutiun of nucle;
h

_ and ribonucleotides. T cd :
Unit-V New dimensions of 113hn:rlrlistltf:rhlE helical structure of DNA.

(B) Gre:_n C_hemistr}r: History, need

and Phosphazenes Silicones ﬁnd

» Phosph i
. 7 [10Sphazenes as examples nfmurg&nic'pu[ymcrs, nalure of bonding in

- Triphosphazenes
Text books and References
-Shar_m& Y. I elemeﬁtary or
:fplmaliuns Paperback,
ehin and Mchita Organic chem;j
ta, 1Istry, PHI
~ Donaid L, Payig Gary M. Lampls;:ﬁ Ge

Introduction 10 §
AL Pectroscopy, 51th Edit;
Bahl B'S & [3ap| Arun ﬂﬂﬂjt; e

Chand Publishing. Solved Pf'ublcms In Orpanic Chemistry, S.

Banic spectroscopy: principles and chemijcal

d
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100.

12.

13,

14.

15.
16.

Madan

2 L., Chcmistw for Degree Students B.Sc. 3Rd Year S. Chand

Publishing.

Nalts Haider S, Fundamecnial of Organic Chemistry, 5. Chand Publishing,
Pradcep. T. Nano: The Cssentials; Understanding Nanoscience and
Nanotechnology. Tata McGraw-Hill Education Pvt, Lid., New Delhi,
Kenneth L Kiabunde and Gleb B, Sergeev Nanochemistry (Second Edition)
Bandyopadhyay, A. K. Nano Materials. New Age International Publishers,

New Dethi
F.T. Anastas and J.C. Wamer, Green Chemistry: Theory and Practice. Oxford

Uiniversity Press.
Lancaster M. Green Chemistry: Introductory Text. Royal Socicly of

Chemistry (London).
Ryan M.A. and Tinnesand M. Introduction to Green Chemistry. American

Chemical Sociely ( Washingion).
Cann M. C. and Connelly M. E. Real world cases in Green Chemistry,

Ameri

can Chemical Socicty (Washington).

Cann M. C. and Umile T. P. Reat world cascs in Green Chemistry (Vol 2)

American Chemical Sociely (Washington)
Ahluwalia, V.K., Kidwai, M. New Trends in Green Chemistry, 2004

Inorganic Polvmers by Stone and Graham.

PRACTICALS

Duration: 5 Hours . Mazx. Marks: 50 Min. Pass Marks: 18
Note: The students sliould be given exposure of any research labs and
instrumentation center/ reputed university lab/ industry/ povernment

iabs of northern region.

A,

Ino
a.

b.
C.

d.
L,
Or
a.

b.
C.

rganic Chemistry :
Quantilative estimation of one metal volumetrically from a given

INIXIUre.
To estimatec magnesium volumetrically from a mixture containing Ba2*
and Mg** Ions/ Zn** and Mg2* jons.
To estimate copper iodometrically from a given mixture containing
Pb2* and Cu?* ions.
Estimation of Glucese with the help of Fehling’s solution.
Determination of Total hardness of water.
ganic Chemistry .
Two stage preparation: p-nitroacctanilide from Aniline and p-
Bromoacctanilide from Aniline.
Determination of Iodine value of an oil/fat.
Scparation of two component mixture using water or NaHCQ, solution
& identification ofthe iwo components, Preparation of one derivative

C. Physical Chemistry
1. Colorimetry

2.

a, Determination of formula of complex by Job’s method.
b. Verification ~” .cer — Lambert law for KMnO,/K,Cr,Q, and
determine ib-: concentration of the given solution of the substance.

Folarimetry

Determination of the specific rotation of a given optically active compound

and determination of the concentration of given solution of an ¢itically
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~active substance ,

[T )

3. Solvent Extraction. _ - . s _ o,

Mg (1) and Zn (11)

Separation and estimation of M
4. lon Exchange Mcthod

Separation and estimnation of Mg (11) and Zn (1)

L CC -3 Zoology
Scheme Exam Durctign © Max.Marks Min.Pass Marks
Paper! 3 hours '

80 (External) —
20 (Internal) } 36
Practical 5 hours 50 _J o1
Note: Internal Marks will be awarded on the basis of two intcrnal written tests

each of 20 marks for cach pﬁp&r a'rlxd' the average of both the tests will be
taken., . - _ |

CC~-3{(D MOLECULAR GENETICS, BIOTECHNOLOGY AND
g " INSTRUMENTATION |
Deuration : 3 hours ' c 7 Max.Marks: 80
Objectives ' |

To cnablc students 1o comprehend the modern concepts and applicd
aspects of Molecular Genetics, Biotechnology and instrumentation.
Naote :

The paper is divided in five independent units. Two questions will be set
from each unit. The candidales are

required to allempt one question from
each unit, ’
Unit=-1

a) Nucletic acids: DNA (prokaryotic and eukaryotic)- Struéturc, forms,

chemical composition functions and units of DNA, Genetic Code
bl RNA : Genetic RNA, nen —

genetic RNAs (mRNA, t(RNA, and rRNA) -
Structure and functions. | :
¢) Replication of DNA
Unit -I1 '

a} Gene mutation : nawrs »f mutation, types of mutation and causes of
mutation | ' ‘
b)

DNA repair : mismaich repair, direct repair, base-cxcision, nucleotide-
excision repair and othe

T types of DNA repair. Genetic discases and
faulty DNA repair. : |

¢) Gene expression : Transcription and translation of prokaryotes and
cukaryotes.

d) Regulation of gene expression in prokaryotes (Lac and lryptophan
eperon) |
Unit —II1 ) )
a} Genetic engineering : Gene clon ing
(i} Cloning vectors

(11} Restrictionendonucleases , staggered and blunt ended cuts,
ligation and example.

~ {iii) Recombinant DNA technology
b): Gene amplification -

(i) cDNAlibrary
;- (1) Genomic library end
{

— —

Sl .- By gl sl

1
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(i) Polymerase chain.reaction

I -
A 1 inper printing
c) Applications of recombinant DNA mchnnlugy_ — DNA lingey p [
human gene 1herapy, cthical concerns and ctoning.
;» v i 1 i CEan
= lvhnimal Cell. Tissue and organ culture. H_lslnry of anlmﬂl;;LIUi :—;,Edia
" culture, requirements; Characteristics of animal cell culture. L.
al. Synthetic). S | _ | _ o
b ESTT;!I;:EIHin of elassware, equipiment ‘solation of animal Lissue; somell
c glass, :
- 1 i logy. ‘
o1 fusion. hybridoma technolog _ |
¢ CELicmenLar}f :.3ea of bio informatics, genamics, prolecon!ics
] 1 ' ound
UHFE_ v Microscopy : Principle structure and function of simple and comp
lcroscaope . T
b glf:t:fzpﬁummmry . Principle of spectrophotometer, slr:t::u;ehut‘ simp
- -R:pU:‘u“ visible spectrophotometer, Pr'!ncnplas qf Ch !'l:;‘m:{)[ﬂ;; qpﬂn}:i —
c. Yrinciples of electrophoresis, scparauon lr:r::hmqucl?]lp temﬁ.ﬂ o
cl. }’rinciples of Centrilugation, simpl.c, Grad:entf.'f::ﬂ dl:ii{'r e er
e' General Principle & functions ol instrument relatc :

scanning and Sonography.

Textbooks and Relerences:

1.
2.
3

e Bt

pe

- 10.

il.

12.
13.

4.
15.
L6.
17.

18.

Molecular Biology of the Cell, Alberts al, 5% ed. Garlu%nq.; S;;::;nzgg?d‘
Molecular Biolopy of the Gene Watson Bak?r ot l:;:1,, 7% ed, | rsORa)
Biochemistry, Molecular Biology and Genetics 3 ed, Lippinc

1 3
and Wilkinson, 2013 .

3 ' Voct & JG Voet, Wiley 2011. |
?Tﬁtiﬂlﬂﬂg Euh?,-c?‘h ed, Owen Punt Stenford M;:Mlll;{lf@lfi
Fr:ndamnnlﬂfs of Biochecmisury, JL Jain, S‘Ch‘an_d Pub 2014 ey
Essentials of Molecular Biology 2ed, David Freifileder, Pamm
Er:nnz:rrs E{ilﬁl-iinlcchn ology, Dr KC Soni Hindi Edition, Coll-ge book centre

e o -
%23;;{;!33;"'&?5&01%hnulﬂg}f, D KC Soni Hindi Edition, Collepe huulk
+ Chaura Rasta Jaipur. ,. " _

cEcir:;g;e{r:nimry and Molecular Biology, K Wilson & J Walker, 7'M Cambridge

.2010.

| IRL
Animal Cell Culture — A practical approach, Ed, John, R.W. Mast;rs .
R | i i1t plishing Co Inc. -

3 MacMillian Publishing L0 _

§. Stent, Molecular Geneucs, - ] lishing

gﬁﬂgl“d an':l 3 B. Primorse: Principle of gene manipulation: An iniroduction
'i;: Eﬂ ﬁzﬁcﬁ %E:;ﬁﬂlc%l-ecular Biolopy and Bioechnology. (V SH Plil?illi?hm}
Gl::n;:tius —ﬁmﬂlirsis and Principles- I_?.ubert J. Emnk:::r, ;{fﬂ- TEWVM i
Principles of Ccell and Molecular Biology ~L.J Klcinsmith ;

; Publisher. ‘ , _ .
E{anﬁiZ?;IEZ?ICBEEETE; 7t Ed, 2013- Lc_!dish ,Bcrk-,c Matsludaira, Kaiser
Kriegar, Scott, Zipursky, Darnell, W.H Fréeman And n.t o dofidiiond
Bioiaformatics, Shrma Munjal and Shankar, 2012 Rastog

——d T P—-TE -
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Gangotri, Shivoji Road, Mecrnit-25002
19. Biotechnology—BD Singh ( Hindi Ed). Kalyani Publisher 31/292, Ludhiana,
-141008 Punjab -

PRACTICALS
Duration : 5 hrs Max Marks S5¢
Objectives:

To develop the molecular and biotcchnological techniques and to develop skills of
yreparing media, separation of nucleic acids and culture of animal cells.
‘“ourse Contents:

.. Study of DNA by Feulgen reaction in the salivary gland cliromosomes.

2. Isolation of genomic DNA '

3.  Molecular scparations by chromatography, electrophoresis, precipitation etc.

4 Isolation of milk protein form the milk sample. )
5.  Scparation of serum by using centrifuge
6
7
8

Min, Pass Marks: 18

Estimation of protein by Biurer Methog,
. Separation of plasma by centrifugation.
. Separation of biomolecules by paper and gel chromatogruphy,

9.  Preparation and use of culture media for microbes.

10. Preparation and use of culture media for animal tissues.

li. Media preparation, media sterilization and inoculation,

12.  Cell culture techniuques- Desi gn and {unctioning of tissue culture laboratory,
cell proliferation mepsurcments, culture media preparation and cell
harvesting methodds.

13. Isolation and staining of bacteria. _

14.  Determination of pH value of different water samples, blood urine and slaiva

[5. Qualitative tests for carbohydrates.

16. Qualitative test for proieins.

I7. Qualitative test for lipids,

18. Effects of temperature on the aclivity of enzyme.

19. - Chart, model Power point/multimedia presentation, preparalion related to

- evidence of eyolution Human /Horse cvolution, Geographical time scale etc,
20, Students are expected to visit different laboratories ( RRL, CSIR, ICMR,
Science centers etc.).
_ Guidelines/Instructions foi Practical Examination
Viax. Marks 1 50 Time Allowed : 4 Hrs.
vin. Pass Marks : 18

S. No. | Excrcise®
1 | Molecular Bioiogy Experiment
__| Biotechnological Experiment
Biochemical tests
_Bacleriological experiment
_instrumentation-major

Instrumentation - minor
Practical record

.1 Viva
Project report

per UGC guidelines

<
[+
—
+3
(7]
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CC— Botany
Scheme Exam Duration Max. Marks Min Pass
_ Marks
Paper. 1 3 hours 80 (External)
20 (Internal) 36
Practical 4 hours 50 13

Note: Intcrnal Marks will be awarded on the basis of two internal wWrillen tests

¢ach of 20 marks for cach paper and the average of both the tests will be
laken.

CCH(I) Paper I - GENETIC ENGINEERING, MOLECULAR

BIOLOGY, ECOLOGY & ECONOMIC BOTANY

Note :- The paper is divided in five independent units. Two questions will be set
from each unit. The candidates are required to attempt one question from
cach unit.

Unit -1

Tools and Technigues in Plant Tissue Culture, Mcdia Preparations » Solid media,

Liquid media, sterilizntion lechniques, sterilization of glasswares and medium |

Ascplic manipulation and Culture mainienance, Inoculation and Sub cuiture.

Concept of Cellular totipotency, Methods of application of micro propagation,

Hapioid production, Zyzotic embryo culture, Endosperm Culture, Somatic

embryogenesis and Synthetic Seeds.

Unit-II

An Overview of Genetic Engineering, Tools & Techniques of genelic engineering,

recombinant DNA technology , Methods and applications in agriculture, horliculture,

pharmaceuticals, Genetic markers, PCR.

Concept of gcnomics and proteomics, application of blotechnology.

Unit 11

Atmosphere (gaseous composiiion), Climatic facters, Edaphic factors,

morphological. anatomical and physiological, responses of plants to waler,

temperature, light and Salinity.

Population ecology with special reference to Growth Curves, ¢ccolypes, ecads and

plant Indicaiors. ~

Community ecology with special reference to life forms, biological spectrum,

ecological succession.

Unit IV

LEcosyslem, Structure and function, Abjotic & biotic componenlts, food chein,

food Web, ccological pyramids, energy flow, biogeochemical cycles of carbon,

nitrogen & phosphorous

General vegetation of India

Intellectual property Rights (IPR) and Palent,

Unit ¥V

Economic Bolany: - Origin, Cultivation and value added products of following:

Cereals: Rice, Wheat and Maize

Oil Yielding Plants: Mustard, Groundnut and Coconut

Fibre Yielding Plants: Cotton, Sun-hemp |

Spices : Cardamom, Fennel, Cumin, Corignder
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edicinal plants : Opium, Cinchone, Sarpagandha.
Everages ; Tea & Coffec
ubber : General Account
*Xt books and References - ¥
- Yasil. LK. and Thorpe, TA 1994 Plant Cell and Tissue Culture, -::.
Kluwer Academic Publishers, The N::Lhcrlunds
¢  Kochar, S.L. 1993 Econdmic Botany in ‘Tropjics 2™ cd:tmn v
Macmillan India Ltd:'Néw Deihi: besits
*  Simpson, B.B. and Conner-Ogorzaly, M. 1986. Economic Bﬁt’any—
Plants in Gur Wnrlcf Tv['c Graw: H:I'l Neu Dﬂhn AR

e .LF i !'l a " . [T :‘-
ot Practlcnls e
l -

uratmn 4 hourse y En MHI Mark 50 _
Basic requirements of a t:ssuc cultire Taboratory.
(a) Cummnn Glassware (b) test tubcs culture tubes and scrf:w—r:.apped l.ubes

g & miﬁ,.',t».ia.-im' 18

N e

Mlcrnscnpn : .
Method of using balance L "R St
Preparation of temporary.cotta n plug
.. Preparation nfpumahem cﬁnpq pl'ugs S T Mg W
Preparation of culture media - Lo T e
a) Preparation nthu.ld medium (brur.h] Lk ",": il
b) Preparation of Solid media (PDA medium and platgsy =~ 5" 77 "
c) Preparation nfagar slants o , o
d} Preparation of agar decp iuhes LU SR 8 e, W WS
Methods of Stérilization. s S

.Demonstration of the techniques . uf micro- prupagalmn bylusmg dlﬁ'cr:nt
explants, e.g. ﬂmllmy buds, shoot merisiems etc. -

‘To determine the. minimum size of quadrate by species area t.:unre rnethnd
To determine the minimum number nf duadrate to be laid dnum m fiald undcr
study.

To sludy the vegetation structure through profile diagram :

. T? dctermme mmsturf: cuqtcnt ﬂnd water huldmg capamty uf ﬂlﬁ'ere:nt types
of soil i
To determine the dust holding capacity of different types lu l:aves L
Fibres: Study of cotton flowers, sectioning of the cotton owiles/developing
seeds to trace the origin and development of cotton fibies, Microscopic study
of cotton and test for cellulose. Sectioning and staining of jute stem to show
the location and development of fibres. Microscopic stru::lure. Tests for
lignocellulose. :

Spices: Examine Cunander Fe.nnel and Cumin (hand secunns) and up:ne.d
fruits of cardamom and describe them bricfly.”

FPreparatlon of an illustrated inventory of 5 medicinal plnntu used in
indigenous systems of mediclne or allopathy: Write their botanical and

L T g A e I ﬂﬂﬂ:‘.ﬂﬂfﬂffﬂfﬂ"lﬂrﬂ "Fﬁr‘ 'l.l.!'l'l'll"h Th” RAT™ I"II'P"-'.I""I."IhFd
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™Note 1: Inlcrnal Marks will be awar

Duration: 3Hrs

: ; i Fo !
Ay T ; . 5 .
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CC-5 IViathematics _ |

Scheme . Exam. Duration Bax. Marks . . Min Pass Marks

I =1 - 3 hours . . . 60 (External)

P 15 (Imernal} 54...
Paper-11 3 hours | 60 (External)

15 (Intemal) . By . i
ded an the basis of two internal writlc 1

h paper and the uv:rage: of both the tesls

I (N

tests cach of 15 marks for cac

will be taken. . - s el |
- umerical An £a T @8
e (I) Max.Marks:60
dependent units. Two questions will be set
question from’ cach unit

Note :- The paper is divided i five in
from each unit. The candidates are required to attempt one

nit 1 _ | i
}E'.Jrrnr _ its sources, propagation and analvsis, Numcrical solution of system of iin

hod,
equations, Direct melhnds—Thﬂ matrix inversion method. Gauﬁuhmmgiir; :gtedcl
Gauss-Jordan method, Itcralwc mcthuds Gauss-Jacobi Method, Ga

method. |
ives, Dxﬂ":rmws of pulynnmials,

rward 3 d
Newton's formuia for fo and backward mlcrpulatmn Divided dlffe::nc:lsa t%ilr;n
sirnpte differences, Newton's general interpolation {ormula, Lagrange’s Interp

formula, Eryor in mlcrpnlatmn

1-3 _ | o
Eﬂ:ncncal dliferentlatmn and numerical integration- Simpson’ s Weddle's

T
Trapczmdal rules, Newion's Cotes Quadrature formule, Gauss Quadraturc formul

I]Eg.::!uin:::t-f'mdmlg for nonlincar cquatmns [Transm:ndt:mal and’ Algebrmc equaunnﬁ).

hson's
Iterative mr:lhud Bisection methnd Regula- Falm mcthnd, Newton Rap

method order of convergence.

Unit-5

Numercial solution of fi rst am:l second order

picard’s Method, Ta}rlur 5 scrics approxima
ks and References: -

T?thw An Introductory Mcthnds in Numerical Anal:,rsm: STS. S_asml i, E‘.I—I.l. Ne

Delhi, 4" edition2005.

Numerical Analysis: J.L. Ransal, ].P.N. Qjha, JPH, Jaipur, l?gtlm _—t

An Intreductionto Numerical Analysis: Kendall E. Atkmsnn o

w York, 2™edition 2001. &
4 Egmputer Rased Numerical Mecthods and Statlsncal Techniques: P

De,CBS Publication, New Delhi, 1¥edition 2006.

tics
(_;C—S {II) Paper —II: Discrete Mathema e KR

Two questions will be s¢t -
nit.

dl{Ferential equations, Euler’s M:lhud
tion, Rungc—Kuttn Mcthncl

2.
3

Duration; 3L1rs dod 6 dependent units.
te == The paper is divi in five Iin chu
Egrﬁ each un?t I-:!I'ht: candldatu:s are requircd to attemptone qﬁcstlﬂﬂ fromea

i itionSy.
g;lﬂelatmn and funcnnn, ‘binary Reclations, aqulvalence relahnns and Pﬂm

ci l=- 2
partial order relation and lattices chains and ant chains’ plgcun hole princip

) =
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p §
Mneiple of inclusion and exclusian.
nit-2
Omputability and formal Innguaij,::s ordercd scls languages. Phase structure
ammars types of grammars and languages permutations, combinations® and
Striet probability
nit-3
faphs and planar graphs; Basic terminology, multigraphs, wcighted graphs paths
'd circuits travelling sales person problem, plannar praphs, trees.
nit-4 '
inite state machines: Equivalent machines, finile state machine as languagc
Cognizers computable functions
nit-5
Oolcan algebra: Lattices, algebraic structures, dualily, distributive and
‘mplemented lattices, Boolean lattices, and Boolean algebras, Boolean functions
' eXpressions.
txtbooks and References: / -
1. Elements of Discrete mathematics: C.L. Liu, McGraw Hill, International
‘ editions, 2008,
2. Graph Theory: Narsingh Deo, Prentice Hall of India, 2004.
3. Discrete Mathematics: N.L. Biggs, Oxford Scicnoe Publication, 1985.
4, Discrete Mathematics and its Applications: Kenneth B, Rosen, McGraw
Hill, 1999, : 35
3. Discrete Mathematics with Applications: T. Koshy, Academic Press, 2005.

CC 6: Curriculum and School

'structional Time: 4 periods/week Max. Marks: 75
Xam. Duration: 3 Hours - internal: 15 External: 60
‘bjectives of the Course:

It the completion of course, the student teacher will be able to:
* develop an Understanding of the cmerging Curriculurn theory.
* develop an Understanding in to the various foundation of curriculum
planning _ - '
* acquaint the student with the exisling approaches to curriculum design.
reflect on various trends in curriculum development
* cnable student to undersiand the basic concepts to educational
management, :
* develop a futuristic vision about devising new curriculum design.
¢ ornent the student teachers with curriculum process and construclion to
curriculum development,
Qurse Qutline:
nitI: Concept of Curriculum
¢ Understending the meanings and nature of Curriculum: need and
importance of curriculum in schools

»  Differentiating Curriculum Fromework, Curriculum and Syllabus; their
zignificance in school education

e L b - BT T TR
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Unit IV

Unit IT: Curricufum Detecrminants and Considerations

Broad determinants of curriculum mak: 2! (Althe national or state level)
Educational and Professional Polices
= Socio-political aspirations including ideologies and educational vision
eConomic necessilics
technological possibilities:
cuitural orientatlions
natienal prioritics
Considerations in curriculum development: (at school level)
Forms of knowledge and its characterization in different school
subjects;
Relevance and specificity of educational objectives for concerned level;
* Leamer characteristics
= Teachers experiences and concems
* Socio-cultural context of students - multi-cullural, multi-lingual aspects
® Critical issues: environmental co ncerns, gender differences,
inclusiveness, value concemns and issues, social sensitivity

Understanding shifls in emphasis in approach to curriculum: from subject

cenlered ‘minimum levels of learning’ and behaviouristic learning

oulcomes; to integraled approach involving development of perspectives,

concepts and skills across subjects, incorporating environmental/local

concerns, to activity centered and constructivist orientation

Process of Curriculum making

" Formulating aims and objectives (basecd on averall curricular aims and
syliabus)

* Criteria for selecting knowledge and representing knowledge in the
form of themaltic questions in different subjccts

* Organizing fundamental concepts and themes vertically across levels
and integrating themes within (and across} different subjects

= Sclection and organization of learning situalions:

School - the site of curriculum engagement

Role of schoogl Pmlosophy, Management and Administration. (and

organizalion) in crealing a context for development of curriculum. -

- Avatiable infrastructure, curricular sites and resources (library, laboratory,

school playground, neighbourhood etc)

School culture, climate, environment and time management as the context
for teachers’ work

Construction of curriculum vis a vis teachers' role and support in
‘developing curriculum® “transacting curriculum® and ‘researching
curriculum’ . '

Space for teacher as a Critical Pedagogue

Role of exiernal agencies in providing curriculum and pedagogic support
to teachers within schools — Jocal, regional, national :

Unit V: Curriculum implementation and renewal
*  Operationalising curriculum into learning situations - Teachers® role in
genceraling dynamic curricular experiences through:
= flexible interpretation of curricular aims

* Facets of curriculum: core curriculusn - significance in Indian contexi,
* Meaning and concerns of *hidden’ curriculum '
°©  Curriculum visualized at different levels: national-level; state-level; school

7
i - Unit I1): Curriculum Development (at school level)
J
3 |«
level; class-level and related issues -4
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= contextualization of leammg -

= varied leaming cxpcriences

community and media, cte.

* Evolving assessment modes
» Reviewing and renewal o
s ' Process.of curriculum cva
.. - continual evaluation .- -
= Feedback from learners, 1each

.. Observable in congruencics. an

and actual achievements

Modes of Learning Engagements - .
A set of readings need to be commpiled,
olution of alternative conce
lum, indicate ways of developing, imple
friculum ‘docuinents ‘an relevant secon

concepts, trace the ev
the problem of curticu :
curriculum. 1n addition, National Cu

Gelection and development of leam
learning matcrials and resources outs

f aims and processes
luation -and revision-

ers, community and adminisirators;

- (o ',I:";. i i i

ing resources (text-books, teaching-
ide the school- lacal environment,

need for o model of

d correspondence belween, expectations

which includes those which clarify key
eptions of curriculumt, contextualize
mentirig and reviewing
dary

school syliabi sHould also be'made availablé; © "~
' ' H :'1:“'.-'-.—,- .I'. -r'.:l f'l': )

NG following modes of learning énga

® Intr .
e  Studyand discussionsonthe
. Jlevels

e Swdy of

and a prescribed syllabus;

. @ “Discussion on purpose of cumgc
e Critical cvaluation of the extent

(hé NCF 2005 as well 85 the earlier Curricolwn Fr

gemerit are' suggested:

oductory léctures on key themes and concepts
Jroicess of éurriciilum development at various

.I"|..:_1'1.“ e S = 3 1

AMMEWOTKS

alum framework; -
to-which the curriculum framework 1s

" reflected in the syllabus (in-small grodps) « " © -
ipal ebout how they

e ‘Intcractions with séhool teachiérs and princ
operationalise’ the préséribed cufriculum -into an action plan; how
curniculum is evaluated and revised® c T :
ekperiences ‘a school provides apart

=" "Observing the kinds' of curricular’
* “from classroom teaching’ and discern
" development; for this, -intcrac*l:_'u':ui's' with ted

held

e Study of selected r
Practicum: | :
1. Preparation of any topic from
classroom, ’

Analytical study of school- cu

Report on curriculum development

their relevance vis a vis learner
dhers and students could be

eadings and presentations based on these

the course content and presenting in the F

rriculum development.

for the school stage in state/UT.

Development of o unit test and itstry out.
Evaluation of a school textbook. -~ - =

pA
3.
4. ' Write a paper on curriculum development.
S5
6

Modes of Internal Assessment
Written tests v L
Any two of the Practicum

i Marks:
- 10
© 05
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11,
12.
13.
14,
15.

16.
17.
18.
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 Exam Duration: o8 frveelis
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n complelion of the course, the student teacher will be able ti:rr |
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e . J. Thortori (eds). S A
(Et:;:r’ CFUIT é‘?plum Studies Reader, Ii?:rtgllcig: My Pedagogic’Creed. New York.
G W. Ford and Lawrenice Pungo. (19¢ T S ———
S ST D, (300 T it ot st
n E.(1981). rement and Evaitiation in Teanhias
Macmillan. : ) Mca.su arid Evajuation in Teaching. New York.
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Enh;ﬁ:‘sity of Chicago Press.
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Max. Marks: 75
Internal: 15
External: 60

3 Hours.

& atn a criti ' ; i ' ‘
B ritical understanding of issues in assessment and evaluation

.  bec '
ome cognizani of key concepts such as test, measurement, examination

- iir:l‘;?;::ﬁ;n i?ﬁ{mmaﬁv“ assessment, and evaluation
‘different kinds ' g
lﬂﬂming 1s and forms of assessment 1.hgt aid student
. use-a-wide range of asse | | s R usp
- _ ssment : - T
appropriately : .mms’ lenmn;to Sﬂlcr‘ft and construct them
* evolve realistic, c ensiveniid d e R
, comprehensive and dynami ' = .
; . [ IC assess
x :ll'lcdabh:-,lﬂ keep the whole student in view mﬂnl procedures that
erstand the use of action research in solving problems
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Course Qutline:  and Evaluation
nit I: Overview of Assessment an valuatio o o
o *  Perspeelive on assessment and evaluation of learning in a2 constructivist
aradigm _ . ‘ .
I:IIZ:'JIisl.iru:'.til:!rn betwveen ‘asscssiment of learning’ and ‘asscssment for leaming
| mtina’ ivist’ dipgm:

* Purposecs of assessment in a ‘constructivist’ pam o _

@ uEgngc with lcarners® minds in order to further learning in various
dimensions _ N _
= promote development in cognitive, social and em_nlmnal aspects

e  Critical review of current evalualion practices and their assumptions about
learning and development

¢ Mecaning and Objectives of - - _ .

" test, measurement, examination, and evaluation
= formative and summative evaluation _
* continuous and comprehensive evaluation
= grading and its types _ o _
Unit II: School-Basced Assessment and Evaluation: Policies, Practices and
Possibilities v s -
¢ Impact of examination-driven schooling _ -
& anPedagngy: content-confined, information focused testing; memory-
fvi i ' ting
and activity centric tceching and tes o o

. De-linking school-based assessment from examinations: some possibilities
and alternative practices
Conlexts of assessment: subject- related and person- related

i ination Reforms
Unit IIT: Efforts towards Examination Re ! _ -

o Efforis towards examination reforms in India based on: NP‘ET 1986; POA,
1992; NCF, 2000 and 2005 and National Focus Group Position Pap:.cr on
Examination Reforms (Discussion should cover analysis of
recormmendations, implementations and the emerging concerns)

* Management of Examination in Schools

* Role of ICT in examination ' .

*  Action Research in improving classroom practices: concept need and stcps
of action research, aclion research as an approach to improve class an
school practices. Development of an Action Research Plan. ]

Unit I'V: Teacher competencies in evelving appropriate assessment tools

¢ Teacher competencics _

¢ Visualizing appropriate assessment tools for specific contexts, content,
and student .

Achievement test: meaning, need, steps and blue print.

Evolving suitable ¢criteria for assessment . - g _
Organizing and planning for student portfolios and developing rubrics
for portfolio assessment ‘

» Using assessment feedback for f urthc_r learning

Unlt V: Data Analysis, Feedback and Rgpnrtm.g _ ‘

s  Statistical tools- percentage, graphical representation, frequency
distribution, central tendency, variation, n.urma! distribution

® Fecdback as an essential component of formative ass?.ssmeqnt__
= use of assessment for feedback; for teking pcdagogic decisions

e T S ——— . -4l x| | g el | S T Y
e 2 s el e T

'
e v el el d
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* Types of teacher feedback (written comments, oril): peer feedback
* Place of marks, prades and qualilative dcescrijuons
* Decveloping and mainlaining a comprehensive learner profile
*  Purposes of reporting: (o communicate
® progress and profile of learmer
= basis for further pedagogic decisions
* Reporiing a consolidated learcr profile
Modes of Learning Engagcement:
Some suggested modes of learning cngagement are:
* Lecture-cum-discussion
* Readings and presentations
* Group discussions
*  Analysis of a range of assessment 106]s
¢ Developing worksheets and othier tasks for learning and assessment in
one’s specific subject area |

* Maintaining a pornfolio related to the course-work and devising rubrics
for assessmeni |

® Constructing a test or an ¢Xamination paper in one's subject arca; critical
review of these '

* Observing, interviewing and writing comprehensive profiic ol a student

¢  Simulated exercises jn ‘marking’ and giving feedback to fellow student-
teachers (on a written 1ask); critjcal review of feedback

*  Simulated exercise in marking an cxamination paper in one’s subject area;
critical review of marking
Practicum:

1. Compare different forms of assessment.
2, Presentation of different kKinds of prading with advanlages and disadvaniages.
3. Focus group discussion on examination driven teaching and Jearning,

4. Critical cvaluation ol examination reforms suggested and implemented based on
NPE-1986: POA-1992: NCF-2000: and NCF-2005,

3. Developing Action Rescarch proposal following the established sleps -ancliun
Research.

6. Organising student Portfolio assessment and developing rubrics for portfolio
assessment '

7. Developing Achievement Iest and practicing method of finalizing the test.
Modes of Internal Assessment '

Marcks
Written tests 10
Any two of the Practicum 05

i Suggested Readings:

1.  Baker, B, Costa, A. & Shalit, S. (1997). The norms of collaboration.
Aftaining communication competence. In A, Costa& R. Liebmann {Eds.),

The process-centered school. Sustaining a rensissance community (pp.
119-142). Corwin. Thousand Oaks, CA

2. Black,.P. Harrison. C. Lee, C., Marshall; B, & Williom, D. (2004).

o Working inside the black box Assessment for leamning in the classroom.
Phi Delta Kappan, 86 (1), 8- 21

3. Bransford, J. Brown, A L. & Cocking, R.R. (Eds.). (2000). How people
learn: Brain, mind, experience, and school. Washington. DC. National
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4.

Academy Press. "~ . L L L "k - ] .
Burke, K}: (2005). How 1o asscess aythentic learning (4™ Ed.). Thousand

" Oaks. CA. Convin. Burke, K. Fogarty, R. & Belprad, .S (2002). The

LA

I0.
11.

12.

13.

i4.

15.

16.

17.

portfolio conncction Student work linked to standards.(2" Ed.) Thousand

Qaks. CA. Corwin. # _ ' .
Carr. J.F. & Hamis, D.E. (2001). Succeeding wilh standards. Linking

curriculum., nssessment, and action planning. Alexandria, YA! Association

for Supervision and Curnzulum Development. -
Danicison, C. (2002). Eni.ancing siudentachicvement: Aﬁ-amr::u_#urk for
schoo! improvement. Ale<andria, VA: Assacialion for Super'rnsmn and
Curriculum Development. E _ - s i o
Gentile, I.R. & Lalley, I . (2003). Standards and mastery learning:
Alipning teaching and asucssment 50 all children can learn. Thousand
Qaks. CA. Corwin. _ _
Guskey. T.IL, & Bailey, J.01. (2001). Developing grudmg and reporting
sfsu:ms for student leaminz. Thousand Ozks, CA. Cun:.*m.
NCERT (1985). Cumriculum and Evaluation. New Delhi. NC!EJRT. _
NCERT (2005). National Curriculum Framework. New Delhi. HlCE.I_{T.
NCERT (2005). National Focus Group Position Paper on Examination
Reforms. New Delhi. NCERT. _ S .
Norris N. (1990). Understanding Educational Evaluation. Kogan Page
Ltd. - _ -
Natrajan V. and Kulshreshta 5. . (1983). Assessing pun—Schalasluc
Aspects-Learners Behavicur. New Dlehi. Association of [ndian
Universities. : . .
Newman, F.M. (19967. Authentic achicvement: Restructuring schools for
intellectual quality. San Francisco. CA. Jossey-Bass. y
Nitko, A.J. (2001). Educational assessment of students {3™ e¢d.). Upper
Saddle River. NJ. Prentice Hall. | - 5
Singh H.S. (1974) Modern Educational Testing. New Delhi. Sterling
Publication. o
Thomdike RL and Hagen. (1977). Measurement and Evaluation in
Psychology and Education.

Group I: Pedagogical Courses

PC 1: Learning to Function as a Teacher (Schoo! Internship)
Duration: Sixteen weeks Max_ marks: 300 Intumal: 300

Objectives of the course: . _
On the completion of the course the student teachers will be able to:

-

‘s B & W

observe the classes of regular teachers and peers and learn ::'-._bcmt caching

lcamning process and classroom management.

" I
develop skil! in planning and teaching in gctual classroom envirgnment.

reflect, learn to adapl and modify their teaching for attaining leamning
outcomes of stludents.

maintain a Reflective Journal. :

acquire skill in conducting Action Research/ Case *:‘Stud}r. o
.inculcate organisational and managerial skills in various sph?ol_actmucis.
create and maintain resources for teaching and learning In internship
scehools.
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¥

The stud
{a)

(b)

L ._-.1,-.-—-‘;:'-_’”"-"' o e e e v, .

'- Any othe

. akm— . =T

work with the community in the 'interest ol'the leamer and their' leaiming
oulcames.

Internship Tasks: =

enl tcachers will pcrfnﬁn 1lhc ﬁ:l]ﬁwing in ithe scﬁqul El;llﬂﬂlll_l:d r-,mrhc_rfhim.
elivery of lessons s f ooy wer & oy
The student Leachers will deliver a minimum of 40 lessons including two
criticism lessons (one at the end of €' week and the other during the last
week of the teaching assignment) in cach Pedagogy course. In total they
will teach 80 Icssons in two Pedagogy courses (Preferably 20 lessons for
Upper Primary classes and 20 for Sccondary classes in each Pedagopy
course). mw g e = i
Tlhe student teachers will visualize details of teaching learning sequences,
keeping all considerations in view. They will also involve themselves in
discussion, reflection, reconsideration and consolidation after each lesson
as well as at the end of the unit. '
Practicum -

Preparation, adminisiration and analysis of achievement tests in two
Pedagogy courses,

Conducting Action Research / Case Sludy.

Observing ten lessons-of a regular teacher and ten lessons. of peers in

1] -

~each Pedagogy course and preparing an Observation Record. . . .

Preparing and using teaching aids in cach Pedagogy course. -
Writing a Reflective Joumnal. ‘ -

Organising any two co curricular activities and reporting. :
Preparing a suggestive comprehensive plan of action for improvement of

some aspecis of the school, where they have been teaching during
Internship. :

Reporting on aclivities conducted with the community. .
r aclivity given under Suggested ‘School Activitics can be studied after

consultation with the Faculty, in charge of Leaming o function as a teacher {(School

| Iniernship).

.+ FPost Internship Tasks:

@ Post

| Suggested School Activities '_ -

QOrganising culturel, literary, sports and games activities
Framing of time table E

Organising Morming Assembly :
Maintenance of school discipline : :
Maintenance of school records, library and laboratories -
Providing Guidance and Counseling services

Studying the role of community in gchool improvement
School Mapping

Water Resource Management in schools

Mass awareness of social evils and taboos

Organising educational fair, exhibition, club activilies, nature stady and
ficld trip. {Any other activity/ activities decided by the Institute)

Intemmship is organized for a day mainly for reflection and review of

internship programme as a whole, to facilitate the understanding of the
effectiveness of various activities undertaken during the internship. The tasks

——- s e -
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include the following.
Seeking reactions from studenis, tcachers, Heads and tecachers ol cooperating
schools and supervisors of the Institute.

Exhibition of the Teaching Learning Material used by the student teachers
during the internship.

Any other activity decided by the Instiute.
Inviting suggestions for improving the programme.

Modes of Learning Engagement:

The assessment of the student teachers will be carried out on the basis of their day

Internship tasks will be carried out as a part of the “in-school’ practice. A
mentor/cooperating teacher and supervisor of the Institute will guide the student
tcacher periodically. ‘

Student teachers will observe at Ieast 10.lessons of regular classroom teacher
and 10 lessons of their pecrs. |

Adequate classroom contact hours - a minimum of 40 tessons including two
criticism lessons in each Pedagogy course preferably 20 lessons for Upper
Primary classes (VI-VIII and 20 lessons for Secondary classes (IX and X) for
subject based teaching ~ learning will be under taken in consullation with the
school authoritics.

A Reflective Jounal will be maintained by the student teacher in which she/
he records her/his experiences, obscrvations and reflections on classroom

. experiences.

A portfolio will be maintained by the student teachers which includes lesson
plans, resources uscd, assessment tools, student observations and other records.
Student teachers will always work in liaison with the regular teachers in the
schools involving themselves in all the school activities and conducting at
least two activities. ' '

The Institute in consultation with the schools will prepare the details of the

internship programme for each of the schools.
Modes of Assessment:

to day participation and performance by a group of leacher educators. The details
of activities and the marks allotted are given below.,

Activity | " Marks
a. Classroom teaching { two Pedagogy courses) . 200
b. Criticism lessons ( four lessons in total) 40
¢.  Reflective Journal { two Pedagogy courses) : 10
d. . - Observation Records
Ten lessons of school teacher : 05
Ten lessons of peer : 05
e. Achievement test- development,
Administration and analysis : 10
i Case study/ Action Rescearch ; 10
2. Detailed Record of any two aclivilics
organized by the student teacher’ s 10
h. One Teaching Aid in each of the Pedagogy courses 1 10
Total 300
o0







