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FACULTY OF EDUCATION

SYLLABUS AND SCHEME OF EXAMINATION
ORDINANCES FOR B.Sc.B.Ed. PROGRAMME

(RIE SCHEME)

" The M.D.S. University, Ajmer hereby institutes the following ordinances

under RIE scheme governing admission, course of study, examination and
other matlers relaiing 1o the degrec ol B.Sc.B.Ed programme under the
Faculty of Education.

LEligibility

1.

The course of study shall extend over a period of four years as an
integrated course in Science, Education, Work Expericnce, General
Hindi/General English and Environmental Education and
Sustainable Development leading to the composite degree of B.Sc.
B.Ed. Regional lnstitute of Education (RIE), Ajmer is calering Lo
the needs of northern states — U.T. Chandigarh, Delhi, Haryana,
Himachal Pradesh, Jammu & Kashmir, Punjab, Rajasthan,
Uttaranchal and Uttar Pradesh.

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% marks in the aggrégate
are eligible for admission 1o the course.

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

The Institute will regulate admission through selection on the basis
of marks in the qualifying examination and/or in the entrance
examination or any other selection process as per the policy of the
NCERT/RIE and the University and tn accordance with the state
quota as decided by the Institute.
Candidate will be eligible for admission to Physical Science (PCM)
Group if s/he has qualified qualifying examination with Physics,
Chemistry and Mathematics or Statistics and for admission to-
Biological Science {CBZ) Group if s/he has qualified qualifying
examination with Physics, Chemistry and Biology or
Biotechnology.

Qut of the total number of seats available for a State in each group,

the reservation will be made as per the NCERT's/ Government of
India's rule in force from time to time.
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Year wise marks of the four xe'ﬂr B.Sc. B.Ed. course

Class Marks
[ Year 675
Il Year 775
11 Year 775
IV year 900
Total 3125

Inslru:t_innul time for all the four years of B.Sc. B.Ed is 32 weeks per year
]nstrucl!nnnl time of Part [ of B.8c.B.Ed. includes ane week workshop on Arts anci
Aegsthelics.So regular clossroom instruction would be cxecuted for 31 weeks
Instru:tim:ml time of Part Il of B.5c.B.Ed. includes 1wo wecks for Working withr
Community. So regular classroom instruction would be executed for 30
wccks.lr!su'uctiunﬂl time of Part Il of B.Sc.B.Ed. includes four weeks for Learning
to Function as a Teacher (Pre-Inlemship). So, regular classroom instruction would
be executed for 28 weeks. In B.Sc.B.Ed. Part IV, Learning to Function as a
Teacher(School Internship) of 16 weeks is included, so regular ¢lass room instruction
would be for 16 weeks. ’

Note: For Pedagogy Courses in Science/Mathematics, combinations will be gs
follows:

() For PCM Group

(a) _ 1'* Pedagogy Course : Pedagopy of Science
(Science comprises of Phystes, Chemistry and an additionel input of Biology)
(b) 2" Pedagopy Course: Pedapogy of Mathematics
(ii} For CBZ Group
{a) 1'' Pedagopy Course: Pedagogy of Physical Science
(Physical Science comprises of Physics and Chemistry)
(b) 2" Pedagopy Course: Pedagogy of Biological Science
(Biological Science comprises Botany and Zoology)
IIT Examination

1.  There shall be a University examinaiion at the end of cach year as per details
of the scheme of examination.

2. A candidate will be permitted to appear in the annual ¢xamination only if s/
he hes pursued a regular course of study and attended at least 80% of the
classes for all the course work and practicum and 90% for schoo! intemship.

3. A_candidalc shall be admitted to the next higher class anly if s/he passes her!
hisPart I/ Part II / Part HII Examination as per rules mentioned herein afler.

4. Inorderto qualify for B.Sc. B.Ed. depree a candidate should obtain a minimum
of 36% marks in theory and practicals separaicly, wherever applicable in
cach subject in each year of the course and 40% marks in Pre Iniemship in
111 Year and also in Internship in Teaching in the Fourth Year. |

5. InPartI, there will be two core subjects; Core subject GC1 is General Hindi/
General English, Core Subject GC2 is Environmental Education and
Sustainable Development. In order to 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 fails in the core subject, s/he has to clear the sarne as per provision.

6. - Candidate shall not be permitted to change the core subjects (CCI to CC5)
in subsequent years of the course.

<)
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7. The minimum pass marks in the supplementary examinalion shall be the

same as prescribed for the main examination.
“The candidale who has passed any ycar of B.Sc. B.Ed. programmc aflcr taking
supplementary examination will be awarded minimum pass marks in the
concemned subject irrespective of marks actually oblained in the supplementary

examinatian.

{i) A candidate who [ails in one or (wo subjects (excluding General Hindi/General

English / Environmental Education and Suslainable Development in the Part
1} in any year of the programme wili be eligible 10 take the supplementary
examination in the subject(s) in which s/hé [ails. [n case the candidate is not
able to pass cven in (he supplementary examinalion s/hc can appear only os
an ex-student in all subjects again al the main examination of the subsequent
year. s/he will not be required to appear in practical(s} if s/he has already
cleared the same. A candidate shall be deemed to be an ex-siudent if s/hc
compleled a regular course of study at the Institule and fulfilled the required
attendance as specified in clause Na, 2 and appeared in University examinalion
but failed or did not take the examination.

(iiy A candidate who fails in the practical/theory/field work of a subject at the

main examination shall be required to appear oniy in the corresponding
practical/ theory of the supplementary examinalion.

(iii) A candidate who does not appear in (he supplementary ¢xamination will have
to appear in {he subscquent main cxamination in all subjects including
practical, only as on ex-studen.

(iv) A candidale who appears [or the supplementary cxamination may ake
provisional admission to the nexi higher class at her/his own risk. Such a
candidate will, however, be allowed to appear in the University cxamination
of the next higher class subject 1o her/his passing the supplementary
examination, fulfilling the attendance requirement as a regular candidate and
complction of courses of study as per scheme of cxamination, If o candidate
getting supplementary doces not take provisional admission to the next higher
¢lass by the notified last date of admission and passes the suppicmentary
examination at a later stoge, sthe will not be admitted to the next higher
class. However, such a candidate may take admission fo the next higher
class in the next neademic session,

(v} A candidate who fails in mor¢ (han two subjects (cxcept General Hi ndi/General
English/ Environmental Education and Sustainable Development) in any year
of the course shall be declared failed and will not be promoted to the next
class. Such a candidatc will be permitted to appear at the main cxamination of
the subsequent year in all the subjects only as an ex-sludent.

(vi) However, in the case of General Hindi/Generat Enghish, and Environmental
Education and Sustainable Development, if a candidate fails in Part 1 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 {1,
Non-appearance or absence from the examination of this paper will be counted
as a chance availed.

(vii) Candidatc who fails in more than {wo subjecls but passes in practical hefshe

will be required Lo appear again in all the subjects (theory) except practical
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only as an ex-student,

8. Acandidate will be given a maximum ol three chances al the main cxamination
and the corresponding supplementary examinalion in any year of the course.
IT"he/she daes not pass the examination even therealler, s/he will not be eligible
for readmission {o any year of Lthe programme.

9. Pedagogical course ~ Learning lo funclion as a teacher will be conducted in
two phases. Phase I {Pre internship) of 50 marks und phase [1 (Internship in
Teaching} of 300 marks will be conducted in B.Se. B.Ed. Programme in Part
Il and IV respectively. If a candidale fails in the Learning Lo function as a
teacher {Pre-Intern -ship/Internship in Teaching) or is unuble to complete Pre-
Intecnship/Internship in lcaching but passcs in all other subjccts s/he will be
required to repeat the complete Pre-Internship/ ‘Internship in Teaching’ in the
nexl academic session along with repgular candidates.

10. Division will be awarded 1o the successlul candidates only afier the Part [V
examination and on the basis of cumulative lotal of marks ohtained in all the
four years of the course in alt the subjccts including Internship in Teaching
but excluding the core subjects ie., General Hindi/Genera) English, and

Environmental Education and Sustainable Development.
1V. Evaluation

Rules&Repulations
Question papers:

1} Each question paper of 80 marks will be divided inte five units. Fach
unii will have lwo questions onc essay type and Lwa short answer typc
with 2 10 3 parls having 16 marks in total. Candidale wil be required to
answer 5 questions ane question {rom cach unit.

1) Each question paper of 60 marks will be divided inte five units. Each
unit will have two questions one essay type and Lwo short answer type
with 2 to3 parts having 12 marks in 1o01al. Candidaie will be required 1o
answer Squeslions one question from cach unit.

iii) Ench question paper of 50 marks will be divided into five unils. Each
unit will have 1wo queslions one ¢ssay Lypc and Lwo shorl answer type
wilh 2 to 3 paris having 13 marks in tolal. Candidate will be required fo
answer 5 questions one question from each unit,

iv) Each question paper of 40 marks will be divided into ive units. Each
unit will have 1wo questions one essay type and two short answer type
with 2 (o 3 parts having 08 marks in total, Candidate will be required (o
answer J questions one question from cach unil,

v) Short answer type queslions should aim at lesling knowledge of concepts,
facts,dcfining, laws, principles, gencratisation eic. and also testing of
underslanding of principles and concepts. The answer to such question
should not exceed 150 words.

vi} Essay Lype questions are Lo aim a1 iesling ability of crilical thinking and

npplication of principles elc. taught in theory. The answer to such question
should not exceed 400 words.

vii) The overall question paper will be sct keeping Ihe following difficulty
levels, Easy : 30%, Average - 40% and Difficult : 30%.

viii) For 5ES and EPC mode of inlernal assessment is given with the paper
concerned. ‘
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Vv Award of Division |
1. Successlul candidates will be

marks of all the Core Courscs,

‘Teacher Sensibilitics as per the I'D'.lm:ing: ‘
First Division 60% or more S
48%% or more {bul less than o

16% or more (but less than 48%) .-
a ’ . ; c
2 Candidates can apply for Re-cvaluation 1n any ol 1he Lhr:ul:_nlr;. m:;?;;fuﬁ:g
rules stipulated by the University [or B.S_c. B.Ed. degree. 1{:: :ﬁ;c i
Ordinances/ Rules/ Repulations/ Syllab and_hnuks may from U S
de by amendmaent o7 remaking and o candidate shall, cxcepl “m;m s
Eﬁivcrgiw determines otherwise, comply wilh any change that app
sfhe has not completed at Lhe time of change.

Notes:
i, A course/ paper means a

qwarded division on the basis of the aggrepate
Pedapory Courses and Courses on Developing

i
1. Second Division
;i Third Division

ny General Courses (GC) , Core Cuyr_slt_:s_ {[2[{{“,},
Pedapogy Courses (PC) and Courses on Developing Teaches Scns:: ities
ETEgnngd SES) inclusive of Praﬂicnh’l’ractiuum, as the casc muyﬂqs_cs gy

ii Marks ol that part ol the course/ paper in which the candidate pas

il.

carried Over.

B.Sc. B.Ed. Part -1
GROUP A : GENERAL COURSES (GC)

GC-1 s &8 .
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GC-1 GENERAL ENGLISH

Durstion:4 H
Durntion : 3 Hz::: T;;i_llimum S
Iation;:. Ho | iniznuem J
z::leEths i1Th.ns s cslsuntla_ll}f a language-based course. It aims at makizrgls::l:;é:fs
rea :n:i_:f Pruse with a view to enhancing their comprehension of the langunge
aging them to develop reading habits. It also aims at developing basic

skills in grammar, enrching their
, YO - -
and correct English, € cabulary and cn.nhlmg them to write simple

Scheme of Examination

] b Comprehension and Vocabulary
a {?ucslmns based on content from the prescribed text

_ : 0 Marks

b. Euusuuqs hafcd on a passage from the prescribed texl 1o 1esl
¢ candidate’s comprehension and vocabulary
o : 20 Marks
ok

Questions based on an unseen passage to lest the candidate’s

comprehension and vecabulary 10 Marks

{There will be a text of essa 1
y5 and short sto
and 200 pages in length.) res between 100

2. Composition
B Letter/Application writin
% & 10
b. Paragraph writing/Précis writing 10 mmks
C- Repori Writing arks
4. Grammar 2nd Usage 10 Marks

Thnde:sEiuns in this exercise will be set with the purpose of testing the
candidate’s knowledge of grammar and familiarity with correct usu:e

A, Elements of senlence
B. qusfnnnm lan of Sentences ; ﬂ:rr::
B Aclive and Passive Voice 5 Mark
D, Modals 5 A
E. Determiners 5 ﬂ:;klﬁ
: Common Errors in Englj :
' glish
’ll'he EIT{W(I}“E chapters are prescribed for study: S
. K.Gandhj - > Training: : ]
: g: Lilerary and Spiritual
i. E;TEH{DE“ Chattopadhyay Indian Women and the SF;IL Satyagraha
4. N a0 A Special Child
: Vandam San?.n Gour Personal Friend
5: Bnm;“n?}glsiga Women in the Food Chain
Wi 0 Between the Mosque and the Temple
I. AlThomson & A.V.Martinei i i
ol A Practical English Grammar (OP)

Intcrmediate English Practi
o actice Book
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3.
4.

5. T.L.H.Smith- Pcarsc

Bhaskaran and Horsburgh
F.T. Wood

Strengthen your English (CUP 1973}
A Remedial English Grammar for Foreign

Students (Macmillan 1963)
The English Errors of indian students.

Oup

g Book Prescribed
Dr. Jasbir Jain (EdL.): The Many Worlds of Literature, Macmillan India Lid.

Instructional Time: 2 periods / week
Exam. Duration: 3 Hours
Objectives of the Course:

The Course *Environmenial Educati
studenl-teachers to analyze and understand cnvirorment concerns through the

GC-2ENVIRONMENTAL EDUCATION AND

SUSTAINABLE DEVELOPMENT
Max. Marks: 50

External: 50

ion and Sustainable Development’ aims to orient

critical analysis. intellectual discourse and essential prejects.

pracess of inquiry,
Course Outline:
Upit I; importance and Scope of Environment

Importance need and scope of Environmental Conservalion and Regeneration,
Structure snd [unctions of differcnt ecosyslems, India as a mega biodiversily
nation, Role of individual in conscrvation of natural resources: water, cncrgy
and food, Equitablc uscs of resources for suslainable livelihoods,
Environmenta! lcgislation: awareness and issucs involved in enforcement.

Unit 1I: Natural Resources and Environment management

Community parlicipation in natural resource management- water, forests etc,,
Deforeslation in the context of tribal lile, Syustainable land use management,
Traditional knowledge and biodiversity conservation. Consumerism and waste
rencration and its management, Environmental degradation and iLs impact on
the health of people, water resource management, Biomedical waste

management.

Umithll: Sustainable Environment in Global World

Environmental conservation in the globalised wordd, Aliernative sources of
energy, Impacl of natural disaster/man-made disaster on environment,
Biological contral for sustainable agriculture, Heat production and green house
gas emission, lmpact of induslry/mining/transport on ¢cnvironment, Susiainable

use of forest produces.

‘Modes of Learning Engagement:

e  Case studics and success stories {involve local material).

e Problem solving and enquiry methods
e  Small assignmenls which may include obscrvation of important relevant

days, preparation of bulletin board material, games, crossword puzzles,
workshect ¢tc.

Setting up of Eco-clubs.
Conducting a seminar and developing a seminar document

Projecl work and wriling of projecl report
Discussion of nctjvitics pertaining o twd different classes and subjects.

Aclivities on infusion ol approprialc conccrns
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Practicum:

1.

The students on completion ol each Lopic of Unit-1-11] will submit a smal}

assignment in the form of an aclivity. This may include observation of
importance of relevant season, preparation of bulletin board material.,
wall games, crossword puzzles. worksheel elc,

2. The class can also form an environment club. The achivity has 10 be on
- some local specific issue pertaining to the native place of (he students.
3. ~From the wide range of topics suggested in Unils the student will be

assigned one 1opic. The student will develop a seminar document, which
will be submitied after Llhe seminar.

Suggested Readings: -

2,

3.

e

10.

11

[2.

14,
15.

16,

17.

NCERT (1981) Environmental Education at Scheol Level. New Delhi.
NCERT.

Qdum, E.P (1971). Fundamental Ecology. London. W.B. Suunders
Company.

Palmer, Joy A. (1998). Environmental education in the 215 Cenlury,
London. Routledge,

Sharma R. C and Tan. Marfe C (Eds.) (1990). Resource Book in

Evironmental educalion for secondary schoel lectures. Bangkok.
UNSECO,

Sharma, R.C. (1981). ‘Environmental Education’. New Declhi.
Metropoliton Publishers.

BT =1 (2001). qafavor Ren, 72 Red, fren Rer)

HaE §RHAE (2003). TETaR awams, shTETR. anmre wfen WA |
Oh Afareed (19s8). gufaNer Rew. e, mwRwm R Y s |
we1 AL (1998). wafwor R = el o §F faa

UNESCO (1990). Sourcebook in Environmental ducation for Sccondary
School Teachers, Bangkok.

CEE (1995). Joy of lcarning. Handbook of Eavironmental Education
Acltvitics, Vol.I-3 to 5.—Ahmedabad. Centre for  Environmenl
Educalion,

CEE (1996) Joy of learning, Handbook of environmenlal education
activities. Vol.I1-6 10 8.— Ahmedabad: Centre for Environment Education

- Pandya (1999). Mamata Guide to green material: experiences and

learnings in developing effective environmental education material.
Ahmedbad. Cenire for Environment Education,

Sharma, R. C, {1981). Environmenlal Education. Delhi. Metropolitan.
Reddy, K. Purushotham. (2007). Environmental education. New Delhi.
Neelkamal Publications Pvt. Lid.

NCERT (2009). Project book in Environmental Education for elass V11,
VI, IX and X, New Delhi. NCERT.

NCERT (2011). Teachers’ Handbook on Environmental Education for
the higher secondary stage. New Delhi. NCERT,
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Group B :CORE COURSES (CC)
CC -1PHYSICS

Scheme Exam Duration Max. Marks Min.Pass Marks

Paper 1 Jhrs. 10

Inlernal §O 36

Paper Ii Ihss, 40

Internal ' 10

Practical Shrs. 50 13 |

MNoie I: Inteenal Marks will be awarded on the basis of two internal wrillen
tests cach of 10 marks for cach paper and the average af bath the 1¢51s
will be taken. : | | ‘

Notel : There will be two experiments. The distribution of marks will be as

Duration- 3 hours

fallows: _
Twa experiments (one from ¢ach section)

Each of 15 marks 30 marks
Viva voce 10 marks

Record 10 marks
‘Total 50 marks

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

OSCILLATIONS AND WAVES
Max. Marks :40

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

ote <ol {rom cach unit, The candidates are required to altempl one qucstinn
from cach unit. MKSA system of units is.tu be usmj-. The queslion
poper shall have at least 30 pereent weightape ol pruhlc.ms and
numerical. :
UNIT -1

Relativity: Reference sysiems, inertial and non-inertial frames, Guh!can
ransformation, Galilean invariance and conservation laws, propagation of light,

_ Michelsan — Morley experiment. Postulates of the special theory ol'relativiry, Loreniz

-iransformations, length contraction, lime dilation, w:lucity.addit!un thearem,
varislion of mass with velocity, mass-cnergy cquivalence, parlmlr:. with a zero rest

mAOss.
Unit-11

Mechanics: Motion under central force, Kepler's laws, Gravitationnl

Polentinl

polential, pravilational self-cnergy. | o _
Rigid body motion, Rotational motion, l'*:flurncnt of inerlia and their p
principal moments and axes, Euler’s equations.
System af particles, centre of mass, equation of
rocker, energy and momenlum conservation, concep

law and field,
due to a spherical body, Gauss and Poisson equalions for gravilational

roducls,

motion, single stage and multiatag::
ts of ciastic and inelaslic

collisions. .

Unit-111

18.  NCERT (2013). Project book in Environmental Education forthe higher
secondary stage. New Delhi, NCERT.

Oscillations: Potential well and periodic oscillalions, cases of hurrm:::nic uscil]alinn.s,
different equations and its solutions, Kinetic and polential cnergy, Simple Harmonic
oscillations in — Spring and mass sysiem, Simple and compound pendulum, Torsional
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pendulum, Eliiﬁlar oscillations, Helmholiz resonator, LC circuils, Vibration
magnel, Oscillation

simple harmonic motions of same 1

frequency, Lissajou’s figures, Cnses of differenl frequency.
Unit -1V

Coupled Oscillations:

harmonic oscillator, Transient and steady state, P

system with many depreessof frecdom.
Unit ¥

Waves

Waves in Media: Speed of (ransversc waves-on 4 uniform string, speed of

: Lnngiludinall waves in o fluid, energy density and energy transmission in waves
WEVES OVeT liquid surfaces, gravity wavces and ripples, Group velocity and Ph-.is-.;
velacity, _Supnr_pnsilinn of waves, lincar homogencous cquations and the
supcrpcfsumn principle, nonlinear superposition and conscquences.
htqur:t,cs: Noise and Music, The human ear and its responses, limits of human
nudnbﬂlt}_.r, inl_unsity and loudness, bel and decibel, the musical scale, lempcrament
and musical instruments, Production and detection of ultrasonic and infrasonic
waves and applications,

Transducers and their characterislics, Recording and reproduction of sounds, various
systems, Measurements of frequency, waveform, intensity and velocity, The n‘:uustics
of halls, reverberation period, Sabine’s formula. ,

Textbooks and Refcrences

Robert Resnick, Introduction to special relativity (Wiley India Pvt. Ltd. 2005)
Charlos Kitteh, Berkeley Physics Course vol.-1, Mechanics (Mc Graw-Hill, 1965)

_R.F Feynman, RB Ligton and M.Sands, The Feynman Lectures on Physics, vol-
| (Narosa Publishing House) ’

N. K. Bajaj, The Physics of Waves and Oscillations (Tata McGraw-Hi
Lid., 2006) (Tata McGraw-Hill Pub. Com.

R.S. Gambir, Mechanics (CBS Publishers and Distrubutions, New Dethi)

ghif}}gn;g. C. K. Ghosh, 5.Gupta, Oscillations and Waves {(PHI Leaming Pvt. Lid.,

R.K Ghosh, The Mathematics of Waves and Vibrations, (Mc Milan, 1975)

Frank S. Crawford Jr., Berkely Physics Coursc: Vol.3, Waves (McGraw Hill book
company, 1968)

1G Ma'in, Vibmtiun_s and Waves (Cambridge University Press, 1984)
H ] Pain, The Physics of Vibralions and Waves (John Wiley & Sons Ltd., 2005}

CC -1 (I1) - PAPER -1
MATHEMATICAL BACKGROUND, PROPERTIES OF MATTER

AND ELECTROMAGNETIC WAVES
Duration- 3 hours Mnx. Marks:40
Note:- © The paper is divided in five independent units, Two questions will be sct
{rom cach unil. The candidates are required to atiempt onc gueslion from
cach unit. MKSA system of units is (o be used. The guestion paper shall
have at least 30 per cent weightage of problems and numerical.

of n
of iwo masses connecled by a spring.’ Supcrposilion of two

3 o equency along the same linc, Inlesference,
uperposition of lwo mutually perpendicular simple harmonic vibrations of same

_ Two coupled oscillators. normal-modes, N-coupled
oscillators, damped harmonic oscillators, Power dissipation, Quality factor. Driven

Unit-1
Scalars and Yectors: dotl products, lriple veelor praduct, gradient of scalar ficid

and iLs gcﬂmclricn\ intecrpretation, divergence and curl of a vector field, linc, surface
and volume intcgral, Flux of o vector ficld, Gauss divergence theorem, Green's

- theorem and Stokes theorem, Functions of two and three variables, Partial
| derivalives, peometrical interprelation of total diffesential of a function ol two and
" (hree variables, Higher order derivatives and their applicalions.

Unit -11

ower absorption, Resonance in ¢ Elasticity, Small deformations, young's modulus, bulk modulus and moudulus of

rigidity for an isofrapic solid, Poisson’s ratio, relation among claslic constants,
Theory of bending ol beams and canlilever, Torsion ol acylinder, Bending moments
and Shearing f{orecs.

Unit -111

Kinematics of moving fluids, Equation of cantinvity, Euler's egualion, Bernoulii’s
principlc, viscous fluids, Surenmline and turbuleat (low, Poiscuitie™s law, Capillary tube
llow, Reynold’s number, Stokes® law, Surface tension and surface ¢nCTEY, molccular
interpretetion of surface tension, Pressune on curved liquid surface, welling.
Unit-1V

Elcclromagnetic induction, Foraday's law (IS integral and differcntial form}, Lenz's
law, Mutual and Scif - inductance, Transformers, Encrgy in o static magnetic ficld,
Measurement of self-inductance by Rayleigh's melhod, Maxwell's displacesment
curreni, Moxwell's equalions, lcclromagnetic field and Encrey density.

Unit =V

Plane electromagnclic wave :n vacuum, Wave cquation for E and B of lincarly,
Circularly and e!liplically polarized eleclromagnelic waves, Poynting veelor,
Reflection and Reftaction at a planc boundary of dieleclrics, Polarization DY
fefiection and tolal intemal Reflection, Faraday effect, Wave in condugting medium.
Reflection and Refraction by the jonosphere.

Textbooks and Rejerences

Berkeley Physics CQurse, Vol. 11 Electricity and Magnetism, Ed, EM.Procell (Mc
Graw Hill) -

Haliday and Resnik, Physics-V1 Ed.

D.I Griffith “Introduction 10 clectrodynamics’, (Prentice Hall of India A M parlics.
Electomagnetic [ield- .

V.V Sarvale, Elcclromagnelic ficld and Waves , (Wiley Eastern Ltd., New Melhi)
S.N Ghosh, Elcclromagnetic theory and wave propagalion, {Narosa Publishing
House.)

¥ akani and Hemrajani, Elcclromagnelism theory and Problems, (CB3 Publishers
and Distributars, New Delthi)

PRACTICAL
Duration : 5 hours Max. Marks: 50 Min.Pass Marks : 18
Any 12 of the jollowing experiments are to be done. Few more experiments
may be sct at the institutional level.
Section A
1. Study of conservation of momentum in two dimensional oscillalions.
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Study of a compound pendulum.
Study of domping of a bar pendulum under vatious mechanics.

Swudy of oscillations of a mass under di inati
; : ifferent combinations 1
Study of bending of a cantilever or a beam ns of springs.

Study of torsion of a wire (static and dynamic methods.) -
Study n.t'ﬂnw_uf liquids through capiilaries. |
Determination of surface tension of a liquid by different methods |
Study of viscosity of a fluid by different methods. |

0. To study the rand : |
mclhnd:f omidecay, n"_d determinc the decoy constani by statisLicai

11. _ To determine Poisson's ralie of rubber lube.
Scction B |
Study of magnetic field due to a currenl
Mqa;uremen: of low resislance by Carey-Fosler bridge.
ﬂcasunzm:nl ufmduclfmcc using impedance at different frequencies.
: easurcment of capacitance using impedance at different frequencies,

tudy of decay of currents in LR and RC circuits.
Response curve for LCR ¢ircuit and resenance [requency and qualily factor.
To delermine the irequency of A.C mains
To stur;.ly the characteristics of semi conductor junction dicde and 1o
deterrmn_t: forward and reverse resislance.
9. EﬁnvcrsEnn of galvanomeicr inlo an ammeter
:? $nnv_cr5mn of galvanomeler inio volimeler.

: o determine the internal resistance of lacl '
anche cel '

WL, o ell using polentiometer.
Elem:::nlary Foriran programs, flowcharis and their interpretation.

o print nutl_ﬂl natural even/odd numbers between given limits.
To find maximum, minimum and range of a given sel of numbers,

To Eﬂﬂ]pi'ﬂ 1 frﬁque,ng PPN T
y distribution and evaluate moment
deviation ectc. s such as mean, slandard

To find the product of two matrices,

To Ii.m:l a sct of prime numbers and Fibonacel series.
Motion of a projeclile using computer simulation
Numerical solution of equation of motion.,

Motion of particle in a central force ficld.

To find the roots of a quedratic equations.

CC-2 CHEMISTRY

i -l b el

0 1 AN TA B W

Scheme Exam Duration M

ax. M g
Sl 2 N: arks Min. Pass Marks
Internal

10

Paper 1] 3hrs. 4() *
Internal 10
Practical 5hrs. 50 18
Naote 1: Intemal Marks will be awarded on the basis of two internal

written tests each of 10 marks for each paper and th
¢ ny
of bath the {ests will be taken. PP e
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|

Note 2:

Durstion- 3 hours
The paper is divided in five independent units. Two questions will be set

Note :

There will be three experiments. The distribution of marks will

be os [ollows:
Three experimenis (one from each group}

Experiments (3) 40 marks
Viva Voce 05 marks
Record 05 marks
TFota) 50 marks

CC 2 (1) - PAPER 1- INORGANIC CHEMISTRY
Max. Marks: 40

frofm cach unit. The candidates arc required to aticmpl onc question {from cach unit.
Unit I Atomic Structure and Bonding
(A) Atomic Structure: {dca of de-Broglic matter wavcs, Heisenberg
uncertainty principle, atomic orbitals, Schridinger wave equation,
significance of ¥ and Y2, quantum numbers, radial and anpular wave
[unctions and probability distribution curves, shapes of s, p, d, orbitals.
(B) Structure and Bonding: Covalent Bond Valcnce bend theory and 11s
mitstions, dircclional characteristics of covalent bond, various 1ypes of ]
hybridization and ghapes of simpie inorganic molccules and ions, valence

shall ¢lectron peir repulsion (VSEP

R) theory to NH,, 1,07, SFy, ClF,,» -~

IC1, and H,0, MO theory, homonuclear and heteronuclear (CO ond NO)
diatomic molecules, multicenter bonding in electron deficicnt molccules, -,
bond strength and bond cnergy. perceniage jonic character from dipole -

moment and clectro-negativily difference.

Unrit 11 Chemistry of main group elements
(A) s-Block Elements: Comparative study, diagonal rejationship, salient

(B)

(€)

features of hydrides, solvation and complexation tendencies including
iheir function in bio-systems, an miroduction to alkyls and aryls.

p-Block Elements: Comparative study (including diagonal relationship)
of groups 13-17 clements, compounds like hydrides, oxides, oxy acids
and halides of group 13-16, hydsides of boron-diborane and higher .
borancs, borazine. borohydrides, fullerencs, carbidcs, [luocrocarbons,
silicates (structural principle), {elrasulphur telra nitride, basic properties
of halogens, interhalogens and polyhalides.

Chemistry of Noble Gasses: Chemical properties of the noblc pases,
chemistry of xenon, struciure and honding in xenon compounds.

Unit K[ lgnic compounds: Bonding-and Structure

{A)

(B}

Yonic solids — lonic structurcs, radius ratio effect and coordination number,
limitation of radius ratio rule, lattice defects, semiconductors, latlice
encrpy and Bom-Haber cycle, solvation encrgy and solubility of iome
solids, polarizing power and polarisability of ions, Fajan’s rule, Metallic
bond-free clectron, valence bond and band theories.

Structure of Tonic solids: Definition of space lattice, unit cell: Laws of
crystallography — (1) Law of constancy of interfucial angles, (ii) Law of
rationality of indices {jir} Law of symmelry, Symmelry clements in crystals.
X -ray diflraction by crystals, Derivation of Bragg cquation, Determination
of crystal structure of NaCl, KCl and CsCl (Laue’s method and powder

method).
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{C} Weak In ians- ,
Unit IV Acids nndFEr:::smns Hydrogen bonding, van der Waals forces.
(A) Theories ofAcids and Rases: Archeni |
sl : ases: enius, Bronsted-Lowry, the Lux-F
" ;;:ﬁ::; :.rr'lthcm? concept of acids and bases. ?:;[uanll E:S:::l:\ﬂgi'
(B) Concept of H n; special reference ta liquid Ammonia. tiquid BeF
acids and haszs ;Ed ﬁuﬂﬂmds and Bases (HSAB): Classiﬁcatimi of
S ard and soft, Pearson's HSAD concept, acid-base
hardness and sofl Ness, ind 5”“““5_5~ Symbiosis, theoretical basis of
(©) Solvent Syst Tmss. c:];:r:tru negativity and hardness and softness
ystems: Physical properties of a solvent, Lypes of solvenis znd

their gencral char isi
aclerislics reactions i
relerence qui . I non-aqueous solvenls wi
lo liquid NH, and liquid SO.. vith

U"i:':; C:':Ehmiﬂ_l'j’ of Transition Elements
em : '

' PTDPEr:?:?uF; Eb:‘-‘m'.‘-nts of First Transition Series: Characteristic
i 4. thﬂl:fl'ii:l-f.':laf:m:‘:nls. properties of the clements of the st
and complexes :v't;:" 4 Cnmpu_unds (hydrides, carbides and oxides)
coordinati Ith respect to relative stability of their oxidati

(B) Ch 1Inﬂtmn number and geomelry. ; on siates,
Ch;an::tsﬂl:g;lfﬂements ﬂ_fSi:cund and Third Transition Scries; General

ICS, comparative treatment of Zr/Hf, Nb/Tw, Mo/W i;l r:ﬂ f.:r:aut

J pec

of ionic radii, oxidati
’ 10n statcs, magneti v
and slercochemistry. gnctic behaviour, speciral propertics

Textbooks and References
é. IE]ESJI.D. (énEcise Inorganic Chemistry, ELBS
;s as, B.L. and Mc¢ Dani , -
oA aniel, D.H,, Concepts & Madcls of [norganic

3. Day M. . ]
7 Shﬁverigrﬁit_ﬂhm. J. Thearetical Inorganic Chemisiry, ACS Publicatio

5. James Huheey, Ims Inorganic Chemistcy, W. H. Freeman and Company >
: . Inorganic chemistry: Pringi ‘ '

Pearson Education India ry: Principles of Structurc and Reactivity,

6. B.N. Figgis, I.LE Huh '
i s cey, P.W. Atkins Inorganic Chemistry, Pearson
;. guwa;;d ?It}river, Inorganic Chemistry, W. H. Frecmun
= AHJI?‘: wl;;hser]g_,dlnurganu_: Chlemistry, University Scicnce Books
.R. CL',‘ zc::[tl}St:m Chemistry and its Applications, Wiley ‘
guraliun- ot aper Il PHYSICAL CH EMI:[TRY
T o _ . ax. Marks:
e mchﬂ?t?ﬁir;::;:;:i ::- :'lr'.: ll'_ldE.E][Jf:ndEnl units. Two questi:r:s w?l? be sct
a u '
Umti‘: }M;;h:hmati;nl Concepts nng PL?:]ETEETIE??FEHM from cach uni
gr:Ph:nﬂt:JIE:LC:mFEpts: Logarithmic relations, curve sketching, lincar
R ety 1ﬂu aEmn ul‘:.‘ slopes, dilferentiation of functiunsllil-:c‘}{ c
el I.":Iagl_:n:, maxima ml1d minima, partial difTerentiation IE;.HJ
oranfations Hndl(;g:;il;:?uratm; of some useful/relevant functions:
5 . ions, ‘aclorials, Probability. ,
{(B) Eﬂl:]ilt:: I_(l.;illllflzIrflt_istrjlr': Radmm_:tiw; decay — dccn}*flu}:'.', disintegration
. ite and average life, alpha and beta disintegration reactions
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Unit —I1 Behaviour of gases

. Unit 1V Solutions, Dilute Solulions-an

lear reactions fission, {usion, artificial
ivity, nuclear powcr, carbon dating,
[ radiations, nuclear chemistry for
d diagnostic techniques.

group displacement law, nuc
radioactivity, applications of radioact
biologicol cflects of various 1ypes 0
neace, Nuclear chemisiry in Medicine an

' {A) Gaseous States: Postulmes of Kinetic theory ol gases, devialion from
ideal behaviour, Vander Waals cquation of state;

(B) Critical Phenomena: PV isotherms of rcal gases, continuity of slalcs,
the isotherms of van der Waals cqualion, relationship belween critical
constants and van der Waals constants. the Jaw of corresponding stales,

reduced cqualion of stale.

(C) Molecuiar velocities: Root mean sciuﬂrc, avernge and most probable

velocities, Qualitative discussion of the Maoxwell's distribution of

molecular velocilics, collision number, mean free path and collision
diameter, Liquification ol gascs (based on Joule — Thomson cflect).

Unit 111 Liquid and Colloidal States

(A) Liquid State: Iplermoleculiar forces, slruclure of liguids (a qualitative

description). Structural differences between solids, liquids and 2zascs,

[.iquid crystals: Difference between liguid crystal, solid and liguid,

Classification, structure of nematic and cholestric phases, Thermopraphy

and seven segment cells.

(B) Colloida) States: Definition of colloids,
in liquids (sols): propertics — kinelic, oplical and electrical; stability of

colioids, protective action, Hardy-Schulze law, gold number. Liquids in
liquids (emulsions): Lypes ol emulsions, preparation, Emulsifier, Liquids
in solids (gels): classification, preparation and propertics, inhibition,
gencral application of colloids, colloidal electroiyles.

d Colligative Properties

(A) Ideal and no-ideal solutions, methods of cxpressing concentrations of

solutions, activity and cocflicient.

{B) Dilute salutions, colligative propc
vapour pressure, molecular weight determinalion. Osmosis, law of osmolic

pressurc and its measurement, determination of

osmolic pressure. Elevation o
point. Thermodynamic derivaly

and clevation in boiling poi
Experimental methods for determining vario

Unit V Concept of Equilibrium
"{A) Chemical Equilibrium:
Thermodynamic derivation ©
principle.Reaction isotherm and reaction
and Clausius — Clapeyron equation, applications.

(B) Phasc Equilibrium: stalemeit an
component and degree of free
equilibria ol onc compontnk system-water,
equilibria of lwo component system — solid
" eutectic-Bi-Cd, Pb-Ag sysiems, desilverisalion ©

us colligntive propertics.

molceular weight from
f boiling point and depression of freczing
on of relation between molecular weight
nt and depression in freczing point,

Equifibrium constont and frce encrgy.
{ law of mass action. Le Chatelier's
isochore — Clapeyron equation

d meaning of the terms — phase,
domn, derivation of Gibbs phase rule, phase
CQO, and S systems.Phase
— liquid equillibnia, simplc
f lead.Solid solutions —

classification of colloids, Selids I

-

rljes, Raoult’s law rclative toweringof -
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-_:umpnund formation with congruent melling point (Mg-Zn) and
Incongruent melling point, {(NaCl-H,O), [FECI3-H=DJ'5}rslﬂm. Freezing
mixtures, acetone-dry ice.Liquid-liquid mixtures- [deal liquid mixtures,
Raoult’s and Henry's law, Non-ideal sysiem-azeoiropes- HCI-H,O and
cthanol ~ water sysiems.Partiolly miscible liquids — Phennl-zwatcr,
trimethylamine-water, nicotine-water sysiems.Lower and u pper consolule
temperature, Effect of impurity on consolute temperature. Immiscible
liquids, stcam distillation.Nernst distribution taw-thermodynamic
derivation, applizations.
Textbooks and References

I. Engel, Physical Chemistry, Pearson Publications.

2, Mary Anne White, Physical Propertics of Materials, Taylor & Francis
second cdition. :

3 D N Bajpai, Advanced Physical Chemisiry, S. Chand Publishing .

rsl.' - 8 Lewis and D Gladstone, Elements of Physical Chemisiry, Macmillan.

E*:lcrﬂlkins Julio de Paula, Atkins’ Physical Chemistry Oxford University
[eS5.

PRACTICAL

Duration: 5 Hours Max. Marks: 50

Min, Pass Marks : 18
(A} Inorganic Chemistry

Semt micro analysis: Detection of the presence of three cations and three anions
(including interfering) in a given mixture quatilatively.

{B} Organic Chemistry:

Laboratory techniques’

. Calibration of Thermometer

Naphthalene (80-82°C), Acetanilide (113.5-114°C), Urea (132.5-133°C), Distilled
Water (100°C)

2. Distillation

a,  Simple distillation of ethanol-water mixlure using wialer condenser

0.  Distillation of nitrobenzene and aniline using air condenser

3. Crystallization

d.  Concept of induction of crystallization

b.  Phthalic acid from hot water (using fluted flter paper and stem less funncl)

¢.  Acctanilide from boiling water

d. Naphthalene from ethanol

e. Benzoic ocid from water

4. Decalourisation and crystallization using charcoal :

8.  Decolourisation of brown sugar (sucrose} with animal charcoal using grovity
filtration. :

b. Crystallization and decolorisation of impure naphthatene (100g of naphthalene
mixed with 0.3g of Congo Red using lg decolorizing carbon) using ethanol.

. 9. Sublimation (simple and Vacuum)

. Camphor, Naphthalene, phthalic acid and Succinic acid.

6. Determination of melting point/ boiling points
Determination of melting point: Naphthalene, Benzoic acid, Urea, Suecinic
acid, Cinnamic acid, Sabicylic acid, Acetanilide, m-Dinitrobenzene p-
Dichlorobenzene, Aspirin.

R

b,  Determination of boiling points: Ethnnpl, Cyclohexane, Toluene, Aniline nnd

Nitrobenzenc.

(C) Physical Chemistry

1. Chemical Kinetics _ -
o To determine the specific reaction rate of the hydrolysis of methyl acclate!

ethy) acelate catalyzed by hydrogen iens ai room tc'mpcrutuna.

b. To study the cffect of acid'strength on the hydrulys:s_ufan ester. f

¢. To compere the strength af FICI and H,50, by studying the Kinetics 0
hydrolysis ol elhyl acclate. N o

d. T:::u' study kinetically the reaclion rate of decomposition of iodide by
H.O,

2. Colloids. o |
a. To prepare arsenious sulphide sol and compare the precipitaling power

of mono -, bi- and trivalent anions.

3. Viscosily N | -
1. To determine the percentage composition of a given mixture (non

‘ i i5COS] d.
interacling syslems) by viscosity mtth:_:n | "

b. To determine the percentage compasiion of a given binary mixture by
viscosily method (acctone & cthyl methyl ketone)

! -¢ Tension . ' _

* :-u[]!'nm-;t;irm“m the surface tension of omyl alcohol in w_atr.:r al diflerem
cancentrations und colculate the excess of these sfnluuuns. |

b. To delermine the perceniage composilion of a given suriace mns;::u::

binary mixture by surfacc tension method {(acelone &ethyl methy

“ketone),
CC-3 Z00LO0GY |
Scheme Exam Duration Max.Marks Min. Pass Marks.
Paper | 3 hours 40 (Exlernal) .y
1Q {Internal)
1] 3 hours 40 {(Extemal)
ope 10 (Intemnal)
Practical 4 hours 50 (External) 18

Note : Internal Marks will be awarded on the basis of two internal w rilen _lcsls
each of 10 marks for cach paper and the average of both the tests will be

1aken.

CC-3.°)-PAPER I : NON CHORDATA

Duralion : 3 Hrs. Max Marks : 40

Obijcctives _ L
] To enable students 1o understand invertebrates, the organizational

hierarchies and complexities, the evolutionary ucnds: in r:xlr:rr!n‘;
morphology and inlcrnal structure; identification and classlﬁcau[{n W ll:h
examples, 10 enable them 10 understand various modes of adaplations (n
animals. | _ _ _
Note :The paper is divided in five independent units, Two questions -.-n_ll hF sl
(rom each unit. The candidates ore required1o atiemipt onc question from

each unit.
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Unit-1

a) General principles of taxonomy and classification. Qutline classificalion
of Protozoa up 1o order.

b) General Structural organization of Amoeba. Euglena and Plasmoditm.

c} [Habitand habital, structure , nutritios, asmorcgulation and reproductlion
ol Paramecium

d} anu.rr.mlinn in Protozoans- pseudopodial, ciliary and flagellar.
¢} Nulrition in Protozoa
N Repraoduction in Protozoa.
Unit -1l
a) Dutl_inr: clalssiﬁcatinn of Porifera and Coelenterata up 10 order.
b) Habit, habitat, morphology, inlernal structure, reproducation of Sycon

c) Canfll sysiem and skeleton in Sponges ,
d) Habit, habital, morpholopy, intermal structure, nutrition and reproduction
of Obelia .
¢} Polymorphism in coclenterates,coral recfs
Unit - 111 :
a) Drl.:linu cla;siﬁcaliun of Platyhelminthes and Nematheminthes up 1o
order.

b} Habit and habital, morphology , internal struclure. reproduciton and life
— cycle of Fasciola, and Ascaris

¢) Parasitic adaptations in Helminthes
Unit -1V
a) Dutlﬂinn classification of Annelida and Arihropoda up to arder.
b} Habit and habital, struclure , nutrition, respiralion, circulation, cxerelion
nervous system and repraduction of ‘
(i) Hirudinaria
(i} Palaemon
¢} Peripatus : structure and affinilics
d) Mouth paris and feeding habits of Insecls.
Unit-V '
a) Oull'inf: classification of Mollusca and Echinodermata up to order
by Habit ?mcl habitat, siructure , nutrition, respiration , blood vascular system
excretion, nervous svstem and reproduction of Pila ‘
¢) - Torston in Gastropoda

d) Habit and habitay, siructure, nutrition, respiration , blood vascular system,

excretion , nervous sysiem and reproduction of Asterias
¢) Larval forms of Echinoderms.
Textbooks Reflerences: -

. odern Textbook of Zoology Ivertcbrate e
i s by R.L. Kotpal —{Rast
Publication , Mecrut 10* Revised Edition ) 5 OBl

2. Invcnebraftc Zoology serics (Protozoa of Echinodermata) by R.L. Kotpal -
— {Rastogi Publication , Mecrut)

3. Eﬁr‘l;r_tehmlc Zoology by E.L. Jordan and P.S. "u;'e:rma — S, Chand & Co
elhi )

4, lr;w;;lrlmhmtc Zoology by J.K. Dhami and P.S, Dhami — S. Chand & Co.
Clill ,
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5. A textbook of Invertebrate Zoology by S.N. Prasad — ( Kitab Mehal,

Allahabad)

o 1.ife of Invcriebrate Zoology by Russcl aml Hunter - ( Macmillan)

7. Invertebrale Zoology by R.D. Barnes :- ( W.B. Saunders, Philadciphia)

g. A manual ol Zoology Val. | by Ekambernatha Ayyar { Vishwnathan Madras)

0. ‘The invertebrate series of L.H. Hyman — ( McGraw Hill}

(0.  Astudent’s textbook of Zoology by Adma Sedgwick Yol .1, 11 & 111 ( Central
Book Depol, Allababad)

(1. A textbook of Zoology Vol. | by Parkar and Haswell — ( Macmillan)

2. Lower non chordate, Dr vS Pawar, Hindi Edition, College book cenire,
Chaura Rasta, Jaipur _

13.  Higher non Chordale, Dr VS Pawar, 1iindi Edition, College book ccalre ,
Chaura Rasta, Jaipur

14.  Animal taxonomy and evolution. Dr VS Pawar, Hindi Edition, Colicge baok

cenire, Chaura Rasla, Jaipur

CC -3 (1) -PATER1I . ANIMAL CELL BIOLOGY AND GENETICS
Duration : 3hrs. Max. Marks : 40
Objeclives :

To cnable studenls 1o comprehiend the modern concepls and applied
aspecls of Cell Biology and modern ¢oncepls of Genetics and Lo create awareness
regarding inheriance.

Note: The paper is divided in five independent units. Two questions will be scl
(coin each unit. The candidales are required to altempt one question from
each unit,

Unit-—1

Introdnetion to cell : Discovery, characlerislics of prokaryotic (bacicrial) and
cukarvotic cells {ptant and animal celis), cell theory, viruses and viroids.
Cell membrane: Ultra structure, chemical composition, models. unit membrane
concept, fluidity, alycocalyx and functions of cell membrane Modilivations
(specializations) of pinsma membrane. Transporl across ccl) mewmbrane: Passive
(ransport (0SmosIs, difMusion), Macilitatcd {mediated) difTusion; active transport
{primary and secondary) and endocylosis and exocytasis.

Milochondria: Morpholopy, ulira structure, chemical composition, functions,
arigin, clectron transporl chain and generation of ATP molecules.

Unit-11

Ultrastructuse , Lypes. chemical composition, oTign and functions of
(i) ER and Golpi-complex
(if) Lysosomc, Ribasome.
(3ii) Centriole,
(iv) Cilia and flagella
Unit 11 o

a) Nucleus: occurrence, number, shape, siZe and struclure (nucicar envyelopes,

nuclear matrix and nucleolus)

Chromosomes: Introduction, discovery, morphology, struclurc

(chromatids, primary and sccondary constriclions, nuciealar organizer and

telomeres) Lypes, Chemical compositien and funclions. Chramosomal

arganizations: Euchromatin, heterochromatin, nuclepsome concepl.

— e ————————REY
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b) Cell reproduction: Cell eycle, phases, precess and significanees of mitesis
and meiosis. '

¢) Chromosomal mutations-

{i) Variation in chromosome number {ancuploidy and ¢upleidy)

(ii) Struclural changes in chromosomes (deletion, duplication. inversion
and translocalion).
Unit -1V

a) Mendelian principles of inheritance- monaohybrid and dihybrid cross, back
cross and 1est cross.

b) Deviation of Mendelism — incomplele dominance, codominance ond lethal
genes; modification of 3 1 1and 9 ;3 ; 3 : | with cxamples problems

c) Gene interaclions . Epistasis. compilementary. supplementary, duplicate
genes with cumulative effecls and collaborator genes.

d) Multiple alleles: Characters, examples pscudaatleles, inheritance of A, B,
AB, O and Rh blood groups {antibody reactions)

Unit -V ‘

a) Sex —determinalion — Genetic (sex chromosome, genic batance and haplo-
diploidy mechanisms}, hormonal und envirenmental control of sex
dcterminations with examples.

b) Sex-linked inheritance- while ¢ye color in Drosaphila, colour blindness
and hemophilia in man.

¢) Linkage: Definition, difference between linkoge and independent
assortment, differént views, chromosomal theory of linkaze, kinds, linkage
groups and significances.

d) Crossing over- Definition, mechanism, theories, Kinds. frequency. faclors

aflecting crossing over and significances.
Textbooks and References :

1. Malecular Biology of the Cell, Alberts et al, 5*cd Garland Scienca 2008,
2. Molecular Cell Biology , H Lodish MP Scotl et al 7" Ed, McMillan Pub

2013. o
3. DBiochemistry , Molecular Biology and Genetics 5" ED, Lippincott
Willaims and Wilkinson, 2013.
4, Cell Biology Gerald Karp, 7™ ed, Wilcy Pub 2014

Cell and Development Biology by Sastry, Singh & Tomar- ( Rastogt
Publications . 2008) -

6. Essentials of Molccular Biology ,2™ ed, David Freilileder. Panima
Publishing N Delhi 1996

7. Biochemistry and Molecular Biolopy , K Wilson & ] Walker; 7'
Cambridge 2010.

8. Ccll and Moleculnr Biology by P.K Gupta — ( Rastopi Publicatios 2008)

9. Cell Biology by C.B Power —{ Himalaya publishing H{ouse, Bombay)

10. Cell Biology by de Robertis ot. al-{W.B Saunders , Philadelphia)

11. Atextbook of Cytolopy by R.C Dalela & S.R., Verma — ( Jaiprashnath &
Co. Meerut) .-

12, Cell Biology by 1.D. Burke - (Scicntific Book Agency . Calcutia)
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.Duration : 4 1irs.

13.

14.
15.
16.
17.

18.
19.
20.
2L,

Cell Biology : A molecular approach by R.D Dyson- Allyn & Bacon,
Baslon} | |
Cell DBiology by R.M. Dowben — { Hamper &qitnw, New York) -
Cell (unction by L. L Langley — { AlTiliated East Wesl Press, New De
Cviology by C.D. Darlinglon | _
Cil!. an? M}:ﬂccumr Biolocy by dec Robertis EDP & dc Robertis EMI Jr.
: g .

1996). Hol WB Saunders Intemation .
chnuLics- P.S. Verma & V.K. Aparwal. S..Chm}d& Cu.DL.I[Ij:d o
Principles of Genetics Gardnet, Ed 7" “fllﬂ:r’ Eastern Pvl
Genclic — Winchester, Oxford 184 Publ_lr:al.mns
Genetic — Stickberger, Macmillian Publications.

59 jmmunology , Kuby 7' ed, Owen Punl Stenford McMillan. 2013

PRACTICAL

Max. Marks : S0 Min. Pns; Marks : 18

Objcelives:

To understand internal organization and skills- n!_'sluini-ng andd rni::unr;:':ﬁ
of matcrials (temporary and purmanm-lt), of dissection, lhl:;.::“m.;.n
labeling. olpreparation of cullures ?r- mvcm:.bratus by 1::1;;_51011
culture methods; laboratory obscrvation of animal and Fc ivision.

‘Course Content

Srudy of museum Specimens with respeci Lo h:vedls ﬂ.{‘ld pmltc:asm;f
izati iosy jes.biodiversi daptations. development S1agcs,
anization biosy lematics.biodiversity, adap . . t
I|ﬁ':lu;1gpu.nlmi::m dynamics, eccological implications etc: Parf:ﬁ.ara Sy.-:c-_n,
Spongilia Euplectella, Lencosolenia, fivlonema . Hlpp‘asﬂ:;mii,_:’a.
Euspongia: Coclererara — Hydra, Tubularia, Mil lepora, Physalia, Porpi a.
Vellela, Aurelia, Tubipera, Alcyoniunr, Merridium, Pennaruiq. Graniia,
ia, Gorgonia. | o
E:;E:Imhs ngascfu!a. Tacnia soliwm, Planaria, :Ascaris, A;:cyci’ﬂs‘rm;;a
Annelida : Nereis, Heteroneresis, Aphrodite, Chaeleptreus. Arenicola,
Pheretima, Hirndinaria - | |
Arthropoda : Palaemon, Expaglirus, Sm.-'npe‘n‘dra. 'Apfs. Per_:pan;rs. o
\follusca : Chiton, Pila, Aplysia, Heliv, Dentaliam, Mytifus, Pincta a, Untio,
Sepia, Loligo Octoptes: ' e |
Fjrfnndcrmara: Antedon, Halothuria, Cicuniaria, Astropecien, Alslerrals.

Echiinns

' orking ism and
Microscope : Simple and compound [ICroscope, working mechanism

mainicnance _
Study of Permanent slides

Paramecium, Paramecium in Conjugation, péaraE;:iuHmd:air?géEin;?;
' T.5., Hydm L5, I1¥ -y
Euglena, Vorticella, Sycon L.S., Sycon ; i el
ja, Miracidi Sporocyst larva, Redia larva,
larva, Melacercaria, Miracidium larva, . : ) :
male and female T.5., T.S. lhorough pharynx region, Glﬂ:ﬂl’d 1‘1nd 1_nle;ur:;l
repion’ of Enrthworm, T.S. through buccal cavily of Hirudinaria, L0 l,
Mertazaca, Nauplius, Mysis, T.5. of gill of Unio. T.5. of the shell & maniic
of Unio. Glochidium larva of Unio,
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4. Disseclions ' i |
di:;j:ﬂm nn_dfnr its demonsiration through Charis/Madels/Video/CDF,
al alternative cic and/or preparation ol worki ‘ L
‘ : orking models > different
systems ol the [ollowing animals: EeEERICERSEES
1. Larthworm: Alimen -
: 1ary canal Nervous syslem . Re ive
2. Leech : Alimentary canal } i
3. Cockroach @ Mo — ipesti
ach : Mouthparls, Digestive sys
. \ ys5lem, nervous sysle
4. I'rawn : Nervaus system PR
5, Pila : Nervaus system
5: M1;ru5npm .preparmiun or observation ol the following:
aramecinm, Englena. Sponge spicules, gemmules, Obelia Flydra

parapocium of Nereis, stalocyst of Prawn, mouth parls of Cockreach

radula of Pila, gill of Unio.
Cullure of Paramecium, Euglena and Amocba
B:l'l:ld}' of bacterial and eykaryolic cell. |
Slides of sub cellular components { Cell organelles)
Eryihrocyte plasma membrane permeablity
10, Sludy of Karyolype and Idiogram al man. |
11. Study of Barr Bodies in human buccal epithelial cells
.:i grasaphf.*a culture and lile cycle. | "

_ Sexual Dimerphism in Drosophifa, identificali | ictie:
14. Study ol salivary gland chrnfnnsn::—lnif::ll::‘r:;?:::unp?iiiqlk: i or ANt VAERES
15. Problems on pedigrec analysis. |
16. Meiolic studies of tesles of cockroach.

o oo~

Note : -
1. Usec ol animals issactlion i '
h1,-”,._'{]&:,":11“h}|mr\,3]5§‘-mm" is subject Lo the condilions Lhat these are nol
anned under the Wildlife P ] 2
. 1dlife Protection Acl or any other legislation.

S(ucdents are requi 1
. ired 1o submit the Tollowi ' aminati
| e e e nllo :-mg during examinabion:
prccuutians p 1'E instrument technigue about its principle working
and applications; and for reagents / ] i 1
5 Resariast SD0S; gents / solulions prepurdlion.
: udy of animals from thei itat ron
| : a1 their natural habitat from Lhei
surroundings. Vermicomposi cic. ‘ : reir local
Guidclines/ Instructions for Practical Examination

NMax. Marks | : 50 )
Alin. Pass Marks : 18 Time allowed : 3 Hrs.

‘5. No: |- Exercise
:_l?- At I::usseclinn* (Exposilion, labeled diagram} ‘ Iﬂﬂarks
3 'Lll,mpnrary mquntmg— onc (Stmining. ienlification, sketch) 14
: useum specimens —4 or 6 {(identilication and classilication) | 12
: E:.EDIUEICIII nole — one Specimen o
> ::ctmane_m 5|||:‘Ics — 1wo {Identilicabion with reusons) E
?. l'l..pa['ﬂll.ﬂﬁ af chromosame slide {grasshopper Leslis) 2
: Ernsuphila spoiling / pediprec ~ 5
ractical record and assi n
< Viva B 5
10, Projcct report and assignmenl g

wac ner UGC ouidelines
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Mote - Internal Marks will be awarded on the b

CC -4 BOTANY

niax. Marks Min. Pass Aarks

Scheme Exam.
Duration
Paper 1 3 hrs. 4ty (External)
10 {Lntermal) 36
Paper il 3 hrs. 40 (External)
10 {Intemal)
Practical 4 hrs. 30 18 ,

asis of two internal written Lests
cach ol lq‘marks for cach paper and (he average of both the tests will be

laken., _
CC—(I) Papcr 1: DIV ERSITY OF MICROBES AND LOWER PLANTS
Aiax. DInrks: 40

Puration: Inrs

five independent unils. Two questions will be sel

Naote : The paper is divided In
(empl one question [rom

from each unit. The candidales are required to al

cach unil.

Unit -1
Viruses and Bacteria: Stru
of viruses: Structure and cconomic impRpriance of mycopl

nutrition, reproduction and cconomic imporiance, Gram’s
and cconomic imporiance of Cyanobacleria.

Unit 11

Alpae: General chiuracter
constjtution. fine siructure @
sox and thallus in algee.
Cyanophycead: Life Cycle ol Nosfoc.
uUnit 1IN

Structure, repraduction
Chioropiyceac: Chlamydamonas, Volvox,

crure, Multiplication, (ransiission and d1scase symploms
asima; Bacterii --stru cluTe.

staining; General account

g, pgcurrence, classification (Fritsch, 1935}, Pipinent
[ algal plastids. life-cycles, Origm and evolution of

Anabaena and Oscillatoria

and evolutionary significance of following gencra:
Oedogonium and Celeochaete

¥ anthophyceae: Vaucheria,
Phacophyceas:  Ecrocarpis, Sargassum
fthodophyceac: Polysiphonia

Unit 1Y
Fungi: General characiers. OCCUSTENCE, classification (Alcxopolus and Mims, 1979,

G. C. Ainswarl, 1980). Types of mycelin, structurc of fungal cell, {ungal Nagella,
Mutrition and sconomic imporiance of fungi. Host-parasile :mieraction, Control of

plant diseascs.

Unit V

Steucture reproduction and life history of |
Mastigomycotind - Synchytrinmd Phyraphthora
Ascomycoiing - Caccharonyces, Ettrotiun, Peziza
Basidiomycoling — Puccinia, Agaricus, Ustilago
Mayleromsy coling = Aliernaria. Cercospora, Colferairiciinn,

Leneral account and ceonomic importance of Lichens
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Text books ancd Relerences:

* Smith. GM. 1971. Cryptogamic Bolany. Vol. | Algae & Funpi. Tata |

McGraw Hill Publishing Co, New Delhi.
*  Sharma. O.P. 1992, Text Baok of Thallophyles. MeGraw |13l Pub. Co.
* Sharma. P.D. 19%1. The Fungi. Rastogi & Cp. Meerul.

Delhi,

* Clillon A. 1985, Introduction of the Bacteria, McGraw FHill & Co. New

Yark, '

CC—4(1]} Paper I1: DIVERSITY OF CRYPTOGAMS
(BRYOPHYTES & PTERIDOPHYTES)

Duration: 3 hrs,  Max. Marks: 40
“Note:  “There will be ten questions in all, two from each unit. Students have 1o

answer five questions selecting onc from cach unil.
Unit [

General characters, distribution, origin of the land habit in plants. classification,
Evolutionary trends in thallus and sporophytc devclopment: Aliernation of
gencrallons; classification; and Economic importance ol Bryophytues.
Unit 11 '
Struclure, reproduction, and evelutionary significance of lollowing genera:
Hepaticopsida — Riccia, Marchantia
Anthocerolopsida — Anthoceros
Bryopsida - Funaria
Unit 111
General characlers, distribulion, classification. stelar evolutjon, heterospory and
- origin of seed habit, and life cycles in pteridophytes,
Structure, reproduction and evolutionary significance of the lollowing eencra:

Psifotum; Lycopodium -
Unit IV

Struclure, repraduction and evolutionary significance of the lollowine vonera:
Jé:ffﬂgmeﬂa; LEquiseiun; Pteris and Marsilea. -
Unit V¥
Geological lime scale, fossils and fossilization precesses. significance of fossils,
Study of the following form genera of fossils
(a} Rhynia
(b) Calamires
(c) Glossopteris -
Yext books and References;
* Smith. GM. 1971. Cryptogamic Botany. Vol, ] Algul;: & Fungi. Tatp
- McGraw 1615 Publishing Co, New Delhi.
@  Sharma, 0.2 1992, Text Book of Thallophytes. McGraw il Pub, Co.
@ Smith. GM, 197]. Cryptogamic Botany. Vol-1] Bryophytes and Pterido-
phrtes. Tata McGraw Hill Pub. Co. New Delhi.
e  ury, 1* 1980. Bryophyta. Atma Ram & Sons Delhi.
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Dube, H.C. 1990. An Introduction 1o Fungi, Vikas Pub. House Pvt, Lid.

PRACTICALS

Duration: 4 hours Max. Marks: S0 Min.Pass Marks : 18

‘Course Content:

Study ol the genera included in Theory syllabus of Algae and TFungi by making
temporary micro preparations and observation of permanent slides.

. Observation ol discase symploms in host inlected by Fungi, Bacieria, Viruses and

Mycoplasma. Scction culting of diseased imaterial and identilfication ol the pathogens
as per the theory syltubus,
Study of moerphology, analomy and reproduclive structures of gencera ucluded 1n
Bryaphytes and Pleridophyles by making lemporary micro  preparations and
ohscrvation ol permanent slides.
Gra staining ol bacleria,
Study of crustose, [ohose & fruticose Lichens.
Maintenance & submission of a record ol all the Laboratory aclivilies.

CC-5 Mathematics

Scheme I“xam Duration Max. Marks Min. Pass marks
Paper-1 3 hours 60 (External)

15 (Intternal) 54
I'aper-11 3 hours 60 {External)

| 5 {[nlcrnnl)
Note 1: Internal Marks will be awarded on the basis of lwo inlernal

wrillen Lests cach ol 15 marks for each paper and the average
ol both ihe Lests will be lken,
CC-5 (I) Paper I : CALCULUS

Duration: 3rs Mlax.Marks:60
Note :- The paper is divided in five independent units. Twe questions will be set
frarn each unit, The candidates are required Lo attempt one question from cach unit,
Unit-| .
Tangenis and Normal’s. sub langent and subnormal (Cartesian and pelar [orms),
Derivattve ol an arc (Carlesian and polar). pedal equalions, curvature.
Unit-2
Parital differentiation with Euler’s thearem and its applieations, lotal derivative,
change ol variables {polar to Carlesian and vice-versa), concepl of 1angent plane
and normal Lo a surface, maxima and minima of two variables including method of
undelermined mulsiptiers.
Unit-3
Asympleles, mulliple poinls, curve tracing (Cartesian, parametric and polar).
Envelops and Evolutes,
Unit-4
Reduction formulac, double and ftriple inlegrals, change of order of intepration
double intcgrals, change ol variables in muliple inlegration.
Unit-5
Quadrature, ractification, volume and surlace of solids formed by revelulion.
Textbooks and Relerences:
1. Advanced Engineering Malhematics; E. Kreyszig, 9™ ed., Wiley Easlern,

Aaftt
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2 Engineering Mathemalics: Ram Babu. Pearson, [ndia, 2010.

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

4, Calculus: M. Spivak (2006)Cambridge

3. Calculus: J. Swewart (2012)Cengage Leaming

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

Wesley ' |

CC-5 (1) Paper-I1: VECTOR GEOMETRY AND LINEAR ALGEDRA

Duration: 3Hrs Max.Marks:60

Note :- The paper is divided in five independent unils. Two questions will be sel
from cach unil. The candidates are required to atiempt one question from each unit.
Unit-1 '

Continuity and difTerentiability of vector funciions, unil tangent vector. gradient,
directional derivatives, tangent plane and normal line, divergence and curt of 2
vector ficld. '

Unit-2

Integration of veclors, theoremsol Stock, Green and Gauss {slatcment and
verification only). application 1o area

Unit-3

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

Unit-4 _
Matrices, syslem of lincar cquations, Gauss elimination method, Clementary
matrices. invertible matrices Gauss-Jordan method for finding inverse of a matrix.
delerminants, basic propertics of delerminants. Cefaclor expansion, determinant
method for [inding inverse of a matrix, ccanumer’s rule. Veclor space, subspace,
Examples. ‘

Unit-5 ]

Linear span, Jincar independence and dependence, Examples Basis, dimension.
exiension of a basis of a subspace, intersection and sum of Lwo subspacy, examplcs.
Lineariransiormation, kernel and range ala lincar map, rank-nullity theorem. Rank
of o matrix, row and column spaces, solvability of sysicm of linear equations.
some applicalions. Inner praduct on R", Cauchy-Schwarlz incquality, orthogonal
gram-Schmidi orihogonalization pracess. Cigen values, Eigen veclors.
Textbooks and Relerences:

1. Caleulus Vol. 2: T.M. Apostol (2007) Wilcy

2: Calculus: I. Stewart {2012) Cengage Leamning,

3. Calculus and Analytic Geometry: G.B. Thomas, R. Finney (1995)Addison-
. Wesley '

4. Linear Algebra: K. Hoffman and R, Kunze (2009 Prentice-Hall

5. Finite Dimensional Vector Spaces: P. Halmos. (2¢12) Martino FineBooks

6. Introduction to Linear Algebrn: G. Slrang {2009) Wellesley

CoumbridgePress
g " Linear Algebra done right: S. Axler (2014) Springer
&

Linear Aleebra with applications: Bretscher (2012} Pearsen

M.D.S.U. Syllabus / B.Sc. B.Ed. Programme / 35

CC 6: VISION OF EDUCATION IN INDIA: ISSUES AND CONCERNS
[nstructional Time:; 4 periods/weck Max. Marks: 75
Exam. Duration: 3 1lours Internal: 13

External: 60
Objectives of the Course:
On completion of the course, the student teacher will be able 10
& undersiand and analyse cducational congepls. their premises and conlex1s
that are unigue (o cducation.
understand determinants ol the purposes and processes of cducation,
understand the role of education as an agency of social rransformation.
rellect eritical lv on concerns and issues ol contemporary indian schooling.
develop tieir insight as luture concerns of cducation,
analyse development of education in the light ol socio-economic. political
anel cultural development,
g understand the relationship benween educalion and sacicty acquaint with
the philosophy of [ndian thinkers analyse the role of family and socicly

_ in modemization.
2 pramelc internatinnal understanding through cducation.
@ appreciate the role of ieacher in promoting social change.
Course Qutline:
Objectlves:

« On completion of 1he course the student 1cacher will be able 10
understand ihe relationship between education and sociely
acquaint with the philosophy of Indian thinkers analysc Lhe role of family
and sociely in modemization,
promete internatidnal underslanding (hrough cducalion.

e appreciate the role of weacher in promoling social change.

Unit § Basic Concepts Used in Educntion

e FEducatian. schooling and training: aims, objectives. values, ethics and
logical analysis of relationship between mind and maticr.

e  Seccularisn. democracy. equalily, egalitarianism, culture, sozial
instilutions. social grouping, social behaviours, social and moral values,
quality of lile. social justice and Ltheir educational implications.

e  Salient [cawres of Emerging indian Socicly- our cultural heritage, its
campositeness. unity in diversity, our philosophical traditioa, central
weachings ol Indian Philosophies: Conlribution ol Indian philosophical
(hinkers in curriculum developiment and teaching.

e+ [ndian Secial system and the place of social therein. Types ol schools
and their pattern of relationship with social system.

Unit 11: Philosophy and Education

+  Major Philosophical Syslems- their salient features and their impacl
on education. Realism with reference Lo Aristotle and Jainism, Naluralism
with reference Lo the views ol Rousscau and R, N. Tagore, [dialism with
celerence Lo Pl~a, Socrales and advait philosophy, Pragmatism wilh
reference o Dewey Humanism and Buddhisis.

e  Tducational thinkers and their contribution in developing principles of
cducation- M.K. Gandhi, Swami Vivekanand, 5ri Aurobindo and J.
K rishnamurti.

Unit I11; Education and modernization

» Indiaas a modernizing nation, lhe constitutional provisions on education

.nd the teacher's role in assisting the state in the implemenlation: aims
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of education relevant Lo modern Indian society.

« Educational needs of modern [ndia, role of socicty. family and school
as a social system in the develepment of child as an individual learner
and citizen. Process of sociatization of the child: A cullural analysis.

Unit [V: Education and social change

e Concept of social change, social mobility, social control. cultural lag,

social siratification, caste and class structure in Indian society.

Social change in Indian Society trend study. Impact of social change
on Education and cducational agencies.

» [ducation for Modernization attribules of modemity, impact of social

change on modemizalion,

¢ Equality of educational opportunity; Problems of nccess, parlicipation

and success.

+  FEducation for Mational development, Educatien for emoticnal and

Nationn] integration.

e  Education for pcace, disarmament and Internalional understanding.

Unit ¥V: Education and National Concerns
»  Promoting equality and equity, protective discriminalion of compensatory
cducalion.

v e  Universalisation of Elementary Education: Dealing with educational
wastoge due to dropoul and stagnalion. enrolment, relention and
achievement.

L

Universalisation of Sceondary educalian: resources and commitment

Meeting the educationa) needs of special groups, disndvantaged
(women, SC/ST) and the disabled.

« Tostering scculor and scientilic outlook.
« Population incrcase small family norm and quality of life., Allaining

MNote:

excellence in learning and insfruction. Vocationalisation of educalion
Ench concern is lo be discussed in terms of signilicance, inherent values
and emerging issucs based on Educalion Commission reports and the

Nalional Policy on Education {NPE)..

Practicum:

1.
2.
3.

ik

Modes u['[ntr.-rnul Assessment

Individual self-study of a texVarticle, with theme questions in mind
Group study of a texUarticle on a given theme

Observational studies and activitics: 1t may be worthwhile Lo carry
out observations in the [icld, record what is observed and usc the
information while discussing with either teacher educator or pe<rs.
Obscrvation of schools, teachers, student activities in a school context
The student-leachers wilt maintain a porifolio of observations and notes

on discussions; these will be submitied periodicaily 10 the faculty for
appraisal and feedback,

Marks
Writlen tests 10
Any two Projects & Assignments from Praclicum

05
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Supgesied Readings: . o N
ggl. Apgarwal, §. C. 1988. “Theory and Principles ol Education”™. Vikas

-

(e =)

10.
11.

13.
14.

15.
16.

7.

18.
19.

20.

Instructional Time: 2 periods/weck .

Tublishing Flouse. o o
Tarachand, 1990. “Principles ol Teaching™ Anmol Publications.

Moore., W.E. 1965, Social Change. Prentice Hﬂ]‘l- _ |
Agparwal, ), C. 1996. Philosophical and Sociological Bases ol Fdudations,
vikns Publishing Heause. q _ .

Ciave of India, 1964-66. Report ol National Education Commission.
NCERT, New Delhi. - _ o
Bhaou Pratap Singh. 1990 Alms of Education it India. Delhi: Ajanla
Publicalions. ‘ | | -
Shikk, .. 1976, Towards (he New Pattern ol Lducation India, New
Delhi: Sterling Publishers, o | -
NCERT, 1984. The Teacher and Educaiion in Lrerging I_ndmn ?m::mt}:.
Basu. 1.D. 1976, Inlraduction 1o (ie Constitution ol [ndia, New Delhi:
[rentice Hall | | |
Brown, F.G 1990, Cducational Sociology. New I}I:Ihl:_l'-‘rcnl_lc:: H.ﬂl._
sieven 15, Cahne (19703 The Philosophical Foundation ol” Education,
New York, Harper & Row Publishers.

_ Sykes, Marjoric.{ 1988} The Story of Nai Taleem. Wardha. Nai Taleem

Samill. ‘ o
Thapan. M. (1991). Life at Scheal: An Ethnographic Study. Delhi. Ox[ord
niversily Press. o | ‘
Anand. C.L. clal. (1983). TheTteacher and Education in Emerging Indian
Society New Dethi, NCERT. o

Reporl ol the University Zducalion Comimission. (1948). | |
gexena N.R, {1995-96) Swaroep Philosophical and Sociolopical
IFoundation of Education. Muerut, Usha Prinlcr. | |
Tancia V.R. {1973). i*ducational Thought and Praclicg. New ®elhi,
Sterling Publication.
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Group C: Developing Teacher Sensibilities
Section I: Expericnces for Teacher Enrichment
ETE !: Enriching Learning through Information and
Communication Technology

Max. Marks: 50
Internal: 50

Objectives of the Coursc: : | :
On the complelion of the Course, the student teacher wil beableto = -
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. TCCORNISC, anderstand and appreciate (CT as an checlive learning lmnlL -
for learncrs and a5 an cnOrMous functional suppori 1o leachers. - i e Desipning snd setling up learning models.
Course Quifine: : o Audio- Visual Presentation followed by i3 apalysis and discussion.
Unit 1: Relevance of ICT in education (Radio, Television, Computers) | Priclical:
. Role of information technology n construclion ol knowledge ‘ . [unctional knowledge of operaling compuicrs-on/ofl. word processing,
o  Possiblc uses olaudio-visual sedia. compuiers, internet. subject specific use of PowerPuianl, Exeel.
sollwarc. o Compuicrasi learning laol
e Technological Pedagogical Canienl Knowledge (VPCR) : o  Lllective hrawsing of 1he inwernet lor discerning and selecting, relévant
Unit 11: Visunlising Learning situalion using AMultimedia l inlormation. |
+  Use of radio and audio media: Seripl writing. stonvielling, songs.cle. | e Surveyof cducational sites bascd in [ndia.
«  Using appropriale soflware (single and muitipic media animations and’ »  Downloading relevant malerial.
simulation} | : e Cross collasing knowledpe from varicd soutces. h
+ Bxploring ICT for (caching-learning, curriculum analysis to delerming o  Competencics in developing original sollware.
methods of lransacting o  Dractical excereise on windows and ofTice package.
o  Classroom organisation for [CT nfuscd lessons | Teacher Jed mst ruetion, ! + ‘lrouble shooting and secking help.
Self-lcarning and group activilics) . Instalting hardware and soluware.
Unit 131: Visualising technology-supporied Learning Situntions | +  Synchronous conuminication on the web. )
* «  Preparalion of learning Schemes. e  Projcct using Web 2.0 Tool. B
e  [niceactive use of Digilal conlent, e Uscof Smart hoard / interactive board, .
e Focusing on cnhiancing learning-appraprialc iechnelopy. Modes ol lnternal Assessment Marks i
o  Developing PPT slide show lor classronm use. | Wrillen fesis iy
e Use ol available soflwarc or CDs with LCD projeclion. Sihar board [or Presentation and Communicalion skills in subject specific matlers 10 )
subjeet learning interaclions, i Designing apovative learing siluations 10
s  Gencrating subject- celaled demonstration using compuier soflwurde | Performance in-group aclivity 10
Unit 1V: Internet Based Taols ' Reflective wnllen Assignments 10 .
e Wcb 2.0 Tocls ' Supgested Readinps:
« [Engaging in professional sel [-development. i, (mran R, Shaikh. fngroduction 1o Educational Technolopy & ICT McQraw
« Collaborative learning tasks. 15311 Education (India) Private Limited (21% August, 2013).
+  Interactive usc of ICT: Participation in Google / Yahoo groups. creation 2 Chris Abbott, { 2001}, 1CT Changing Educavon. Psycholopy ['ress (2~
ol blogs, cle. Seplember, 2003).
a Innovalive USApC of techuolopy: some Case Stadies. 3. gaxena. (2009). ICT in Professional Education. New Delhi. Aph
«  Use el 1cehnalogy integration in resource-plenty as well as resources: Publishing Cerp-
_ scare giluations. 4, Gwen Solomon. Lynne Sehrum, Web 2.0 New Tools, New Schools.
¢ Critical issues in inlcmet usage - authenticity of nformation. addiction. International Sociely [or Technology in Education (15" Octaber, 2007) .
plaaiarism, downsides of social networking group. 5. Gwen Salomon, Lynac §chrum. Web 2.0 How -To for Educaiors.
Unit V2 ICT for Evaluation : International Society {or Technolagy in Education (15 Qciober. 2010).
« Tvaluation and ICT for Cvalualion-purposcs | 6. Debra Geoghan. Visualizing Technology. lntroductory(3" Edition).
« Exploring soflwarc 1ools for evaluation Prentice Hall( gt hMay, 2014).
« Focusing on enhancing Learning-iracking and managing students. 7. Laxman Mohanty & Neharika Vobra. ICT Stratigies for schools. New
« Exhibition and peer evaluation ol project lessons. Partiolio submissions Delhi. SAGL Publication, (6" Qctober, 2006).-
._ and cvaluation. 8. Ed Do, carl Siecherl, Craig Stinson, Windows7 inside Dug New Delhi.
Medes of Learning Engagement: PHI Leamning pPrivatclLimiled, (3¢ October, 2009). "I'
| «  Previding opportunities {or group aclivitics. Q. David ] emberion’ &3} Scoll ‘Hamlin:, Flash 4 Magi:.h.‘;lr'\iqu Delhi,
; «  Group/Individual Presentation. Techmedia, (117 jﬂ;’ﬂ!iﬁh'- 2000). . b
A e Providing opportunily for sharing idea. " 10, Andy Rathbone. Windaws 8 lor dummies. John Wiley & Sons (23"

Exnlorine to excmplar conslructivist-learning siluation. November, 2012} :
11, Beth Meltan. ( 2013). Microsofl Qflice Prolessional  SiCp by slcp.
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Microsolt Press{ 14" June, 2013).

12. Douglrs [ Corner, The 1nternct Book . Evervihing you need 10 About
Compiuer Networking 1nd Now the Internet works (4 th Edition}Addison-
We sky (29":August 20006)

(3. . Preston Gralla. Tlow the Interncl Works ( 8 Edition) Que lPublishing
(1* December 2006)

14, 1. mMichael Stracz ynski. The Complele 13ook of scriptwriling. Wriler
Digest Books (1% July, 2002)

15. 7c-Nian Li and Marks S, Drew. Fundamentals of Multimedia. 1 [dition,

Premice — $all (1* November,2003)
Seetion 1: Experiences for Teacher Enrichment
ETE 2: Yoga, Health and Well being
Insiructional time: 2 periods/ week
Internnl:50
Objectives of the Course:
On completion ol Lie coursc. the student tcacher will be abic Lot
+  understand the importance ol games, Sports and voga for development of
holistic health. '
e  know Lhe status. identify health prablems and he informed of remedial
MEASUTCS.
« know about safety and [irst aid.
»  acquire the skills for physical fitness.
e  praclice YORSANAS, meditation and rclaxalion.

« understand various policics and programmes related to healh, physical
education and yoga.
Course Qutline:
Unit 1: Yoga for holistic Henlth
«  Meaning and delinition of Yopa- Nced, importance and scope
e Yoga- Away ol healthy and integraled living
« Yoga- Away of socio-moru} upliltment of individual
e  Ashtang yoga
o  Characleristics ofa Yopa practitioner and prerequisiles of yoga priclices
Unit 11: Henlth & Well being
« Concepl of hcalth, importance, dimensions and deierminants ol lealth,
health needs of children and adolescents including differently. abled
children. _
« Understanding of the body syslem — skeleton, muscular, respiralory
cireulatory and digeslive in relation Lo health.
« [Effects of cxercise on skeleton, muscular, respiralory circulatory and
digestive syslems.
+  Commor health problems and discascs- causes, prevention and cure,
immunization and first aid with special reterence (@ rapidly increase of
diabetes and cardiac disorders.

e TFood and nulrilion, food habits. nuiricnls and their functions, control
over obesity.

Max. Marks: 50
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Unit 111: Athletics and Games

o Alhletics — pencral physical {itness CXCICISCS,

¢« Games — lead up pames. relays and major games.

« Rbhylhmic aclivitics, gymnasncs and their impacl on health.

«  Olympic movement.

« Developnent of moior componcnis, specd, strength, endurance.

lexibility, apility and coordinative abilily

Modes of Lenrning Engagement:
Interactive discussions. group work, sharing expericnces. orpanizing aclivitics,
analysing fopics on liealih related iSSUCS, decmonstralions. observations, ficld visits,
preparing Work books. maintaining diary. participating in cclool health check up.
practical classes of first aid, projects and assignments, Playing games and sporis
and performing Asanis and Pranayamas
Prnctical —Games, Sporis and Yoga
Rules regulations related Lo games, sporls and yoga,Pluying Volleyball. Basketbail.
Badminton and recrealion pames. Performing Suryanamaskara and sclected
yORasanas. mudras and pranayamns.

e Slanding Asanas- Konasana. Trikonasana, Vrikshasana, Tadasani

s  Silting Asanas — Vajrasand, Gumukhasana, Navasand, Yeerasana

« Lyingonthe siomach — Bhujangasana, Dhanurasana

o  Body lwisling asanas = Ardha Malsyendrasana, Vakrasana

« Back bending — Ushlrasana

e  Mudras —Arham, Ananda Mudra

o Pranpyana - kapalbhali, Aonuloma-viloma, Bhramari, vdgecth, sheelall

and sheetkaali.

Modes of Internal Assessmenl Marks

wrillen les1s 10

Performance — Gumes, Sports and Yopa — 4t

Supggested Readings:

}. Pande,PK. (1988). Sporls Medicine. Delhi. Khel Sahitya Kendra,

¥ Larry GShaver, {1982). Esscnlials of Exercise Physiology. Delhi. Sugjeet
Publications.

3. K anubur Vyjayanthi V. (2007). Sporls Nutrition the Scientific Facis. New
Delhi, Kanishka Publishers.

4. Dheer. S. Kamal Radhika (2002). Orgenization and Adminisieation of
Physical zducation. Friends Publications.

5. Chandler Timothy, Mohin Mike, Vamphew Wary (2007). Sports and
Physical Educalion. London. Routledge Taylor Francis Group.

6. Verma Veens (1999} Spnnsl’syﬂhnlugy. Delhi. Sports Publication.

7. . Prakash, Agaun (1909 A Textbook of Hcalth Education. Delhi. Sporls
Publication.

8. Uppla AK. (1996). Physical Fitness. New Delhi. Friends Publication.

9. Thani 1.okesh (2003) Rules of Games and Sports. New Delhi. Sports
Publication.

10. gonkar Sathish. (1998). Methods, Measurement and Evaluation in
Physical Cducation. Iaipur. Boak Enclave,
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L 1.
12.

13,

4.

16.
17.

18.

Section [1 3 Experiences for Social and Environmenlal Sensilivity

Instruclional time:

Exam, Duration:
Objectives of the Caurse: _ |
On completion of 1he COUTSE, (he student teacher will be ablc 10

. .].-_'Lmr;:ll-::.::“ -h = - i "‘.
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NCERT. Position Paper, FGR (2006). Heelth and Physical Fducation.
New Delhi. NCERT.

SecthuranL AR (1996) Youa for Healthy Living. Mysore. Paramabamsa .
Yogashrama. | z
Gangu!ly.S.X.. ch,'i‘.K..Ghnrnlc.M.L.{ZﬂDS] Yoga in relalion t0 Plealth ¥
related physical fitness and academic achicvement of school boys. 1[1
Position Paper, FGR (2006). Hcalth and Physical Education. New Delht, &
NCERT. |

Unit Ik

Wires, Wirings and conneclions of lamnps: Difierent 1ypes ol wire, use of SWG
Diflerent types ol wiring such as: Biaten wiring, CTS wiring. casing capping wirng,
Cleal and conduil Wirlig. Their advanlage and disadvantage on each vther.
Series and parallel conneclions of lamps {up lo lour lamps). Staircasc wiring of

onic. 1wo and lhree lamps. Ciodown wiring. conneelion for fan.
Unit 111

Gharote, M.L. (1976}, Phvsical Filness in celation 10 the practice of ¢ Swilches and Measuring Duvices :Selection of fuse wire and use ol DP and TP

sclecled YORLC exercises. In Position Paper. FGR (2006). Ilcalth and
Physical Education. New Dclhi. NCERT.

Kulkarni.D.D. (1997). Yoga 1nd Neurophychology. in Position Paper. FGR
(2006). Health and Physical Education. New Delhi. NCERT. |
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Switches. Knowledge ol power consumed n Different Eleclricat and cleclromes
padputs.

Testing of energy meler, connection of cnerpy meler and checking ol electrical
bills. Conslruction ot Mulli meter and knowlcdpe of measuring the current, vollage
and resistance in any circail by using mulumeter.

Unit 1Y

Flectrical Components and Appliances: Colour coding in resistor and Capacilor.
use of resistor and capacitor in electrical appliances,

Understanding the waorking ol clectlrical appliances. Flectric iron, room healcr,
Immecrsion heater. geyser. Electric bell, emergency light

Unit V

I‘lectronic Companents and Their Use :Scmicanduclor materials, Semiconduclor

SES 1 - Work EIpEriencE:ElEBtricit}' and Eleclronics

Max. Marks: 50
Win, 1Pass Mirks: 18

(Internal K xamination) |
C o Work.

\ period/week {Theory)
2 periods! week (Praclicum)
3 Hours

recognize and usc difTerent {ools/materiale/insiruments.

read the skelch/drawing of the job/project. ‘

develop the skills for making simpic projectsfmodels.

acquire skill Lo qssernble/prepare simple cleciric circulls. |
acquire skill 1o use eleclronic components.

identify faults 10 alectronic components.

develop the ability in repairing simple “nstruments used at secondary
jevel. -

inculeate healthy vatues related (o work culure

Course outline -

Unit 1 . |
Symbeols, Tools and Soldering: Precautions used for moking any electrical

connection, Identification of conduclors & insulators. Symbols for clecirical

camponcnis, knowledge of electrical accessories and heis raling.
Tools used for making any clectrical connecticn, their sizes and usc.
1Jand soldering, Soldering alloy, soldering Nux and desaldering pump. Practict of

hand soldering.

2]

Jiode. Diode testing. Zener diode, LED, Pholo diode, Solar cell, Rectilication by
diodes. Voltage multiphicatian by diodcs.

sodes of Learning Engagement:

Canstruciivisi Approach: Hands on Experiences. Aclivity bascd Lecarning,
xperimentalion. [nleractive engagement,

Group Work, Peer { earning, Project

Practicum :
Preparation ol Projects/Models based on the following (Only Suggeslive)

Clap swilch

IR Remote swileh (fan. wbe light)
Remote operated musical bell

Alarm ot luggape securily

Mobile celi-phons charger using cell
power supply failure alarm

Blown luse indicator

Rectifwer

Vohage Mulliplier

Transisior Amplificr

Modes of Internal Assessment Marks
writlen Yesls 10
Exam. and PProjecls 40

Supgested Readings
i2lectrician — ) Year Trade Theory 2007. National Insiructional Media
Institute, Chennal

“lectrician — 11 Year — Trade Theory, 2007, National Instructional Media
Insliwte Chennak
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3. P.S. Bhimbhara (2007} Elcctrical Machincry. Krishna Publisher Delhi.
4. N.N. Bhargava, DC Kulshrestha and SC Gupia. Basic Eleclronics and
Liner Circuits, Tata Me. Graw Hills Lid. New Dalhi (2000)
" 5. B.L. Theraja, Basic Elcclronics, 5.Chand New Delhi, (2003)

SES 1 - Work Experience - Agriculture
(Practices)

[nstructional time: | Period/Week (Theory) Max. Marks: 30
7 Periods/ Week (Practicum) Min. Pass Marks |3

Exam. Duration : 3} 'Hours (Internal Examination)
Otjectives of the Course
On completion of the coursc, the student jeacher will be able te

e understand the meaning and scope of agriculture.

« understand all about secds, imported weed, manures €1¢.

s+ acquire skills lo practices of seed sowing, planting malerials ete.

e understand practices of diflerent ornamenlal and horticuilure creps.

» rccognise different field practices like enclhing, hoeing, weeding watering

cle,

e inculcale healthy values rctated to work culture.
Course Outline:
Unit 1
Apriculture: Meaning, definition. scope. histary, branches and objuctives.
Unit 1T ;
Soil Science: Delinition of pedoiogy. soil management, soil crosion, soil
conservation practices; structure of soil, sail profile; soil fertility and productivily.
essential plant nutricnts. Fertilizers and manures including bio-fertilizers.
[dentification of manures and [ertilizers.
Unit 11§
Irrigation: Definition, method of irrigation, systems ol irvigation. drainage, irrigalion
patiern of India.
Unit IV

Horticulture: Definition, branches of horticullure, luyout ol orchards, propagalion
by seeds and by vepgelative means: Pot filling technique; Planning, planting, asd
maintaining lawn; Practice related (o jandscaping.
UnitV _
Agricultural practices: Preparation ol land, saloction of secds. watering, Lhinning,
hoeing and weeding, harvesting ol crop, identilication o important agriculiural
tools, trees and crop planis. Minor project preparation on agricullure. -
Maodes of Learning Engagement; Hands on expericnces, ACUVILY based learning,
Experimentation, Interaciive cnpagement, Group work, Pecr learming. Project work.
Practicum :
(a) Identilicetion ol an ngronomy ol following crops:
VWheal, Bajra, Maize, Rose clc,
(by Agriculiural Processcs:
Irrigntion, Training and Pruning, Hocing and Wecding, Sced Bed
preparation, Nursery Management.

gy
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Modes of Intemal Assessmenl Marks
Writien Lest : 10
Exam and project - Q

Sugpested Readings:

l.
2

Jitendra Singh. Basi ¢ Horticulture {(Kalyani Publishers, New Delhi, 2012).
Dr. Jaiveer Singh, Plant Propagation & Nursery Musbandry (Rama
Publishing House. Meerul, 2002).

Di. Rajveer Singh & Dr. O.P. Rajput. Principles of Agronomy. Scientilic
Crop Production {Kushal Publications and Distributors. Varanasi, 2008).
Or. K.N. Dubey. Fruit Production in India (Rama Publishing

SES 2: Arts and Acsthetics
(Workshop mode)
Evaluation: Grade point scale

Objectives of the Coursc:
On completion of (he course the student teacher will be able to:

express [reely their ideas and emotions about different aspects of lile
through difTerent art {orms.

learn lo appreciate different art forms und distinguish them.

develop an insight Lowards sensibility and acsthetic appreciation and
become more crealive and conscious abaul the good and beautiful n
their environment. including classroom, schoo), home an¢<l community
through an integraled leaming approach.

intcprate the knowledge of arl with daily life through learning with
different media and techniques by using creative expression and making,
objects of common use,

make learners conscious of rich cultural herilage of their own reglon as
wel) as that of the nalion,

gel acquainted with the lile and work of arlists.

Course Cemponents: This course as parl ol the four vear B.Sc. B. Ed. programme
will consist of theory, practical, prajecl work and workshop. Also, the arts need 10
be applicd in day 10 day life from designing classroom matcrials to notice board,
cultural festivals, theme based celebrations, national days, festivals ele. Thesc
accusions will be a forum [or studems’ activitics whercin all the art forms will be
inteprated.

Theory:

Concepls and forms of arts and aesthetics- an introduction: Meaning of
aris and aesthetics, visual art forms and performing arl [orms.
Significance ol art in education: Importance of art forms in learning.
Inlcgrating arls and acsthetics in schoo! curriculum as a pedapogical
supporl/ resource: education through arts and aesthetics.

Diffcrent ways/methods Lo Inlegrale ans in education: during the
curriculum transaclion.

NCF 2005 and position paper an Afls on Acslhetics.
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e  Knowing aboul Jocal art forms: the diversity of India’s arts its inlegration
in the curriculum, '
Project:

e The student-teacher can take a theme-based project from any of (he
curricular areas covering its social, cconamic, cultural and scientilic
aspects inlegi'al_ing various art and crafl forms,

«  They can do an analysis ol textbooks - where they can find a scope either
in the text or in the lorm ol aclivitics or excreises 1o integrale art forms.

¢  They can also document processes of an art or crall [rom the pedapogical
point of view; such as weaving ar printing of texiiles, making of musical
instruments, folk performances in the community ete. - how the arlists
design their products, manage their resources including raw maleriuls,
markel i1, what problems do they {ace cic.

« A lived tradition of any artistic school devoted Lo Iraditional or lolk arts

can be studied by student-teachers available in their surrounding or
loculity,
Workshap:

A workshop for one week of working with arlist or o group ol arlists {theatre,
music, dance cte.) 1o Iearn basics of art forms and understand its pedagogical aspeels
is required for student-teacher in first year of the programme. The Iorms learnl
during the course will help student-teachers in their prolcssion. as a means of
exploring diTerent media and creative expressions such as drawing, painting, clay-
work/potlery, collage-making, wood-work. toy-makinp. (heatre, puppelry, dance,
music etc. including regional and lolk (orms of arts, which will be helplul in
imparting quality education among school children. The [ocus of the workshop

will be on how ot forms can be used as pedagogy for various subjects belonging Lo
science/social s¢ience sireams.

Modes of Learning Engagement:

» Workshopenvironment will be interactive and discussions will luke place
wherein studenl-teachers can document 1hieir experiences as an artist and
connoisseur both.

+ Atltending exhibitions and performances, interacting with artisls and craft
persons, walching and fistening art related films, audio and video materials
available on difTerent performers, regional/ folk art forms ctc. may also
be shown from time o time,

» Projects and assignments may be given for individual learnees as well
nsfor group work. '

+  Warkshopwill be conducled in such environment wheremn siudent teachers
can gel a firsthand experience ol working with arlisls, handl¢ dillerent
materials and media, learn aboul difterent aspects of art forms on how it
relatcs to the socicly and communily and can be used as pedagogical tool
(o transact, o

» A small Resource centre may be a part ol all RIE, where materials including

books, CDs, nudip, video casselles, Glms, sollware, properlics clc. are
available. '

o e e

Practicum:

«  Activiticsrelated 10 domyg ans. including application ol arts in the im:_n-:_dmlc
covirenmient small activities. which enhances the skills including l!u:
communicalion and preseniation skills. brings in imagination, crealivily
and aesthetic sensibility among the student eachers. o

«  Application of acsthelic and design sensibilily in llu:_da}' 1o day 'lll"c.. n
their prolession and environment are some of the prm:hcnll aspects, w.hn:h
needs Lo be taken care of. During, the celebrations of festivals, [unclions,
special days etc, s will be rellected.

Modes of Internal Assessment: | ‘
e engagement of teacher-learners in the above scl of c:-:.pcrlcnucs shu_ult:! be
quasntitatively and qualitatively evaluated, based _unlubs-:walluns and s_ul:..rms:bmns
ol projects and assignments that cOver: i) subnnssmn_ﬁfwnrk 'n_} pamclpa.u_un ‘_"‘)
crealive potential displayed d) application ol acsthetic and design sensibility n
compus events or i other course work.

- Lester Grade - Grade Point
- () (Qutstanding} - 190
- A+(Excellent) - 90-99 ~
- A{Very Good) - 80-89
- B+{Good) - 70-79
- B(Above Average) - 60-69
- C{.ﬂwur@c‘j - 50-59
- P (Pass) - 40-49
- F(Fail) - Below 40
- Ab (Absent) -0
Suggested Readings:
l. Armold Berleant {2012).Acsthetics Beyond the Arts. New and Recenl -
Essays.Ashgate Publishing.
2, Goldblatt D { 2010).Aesthetics AReaderin Philosophy of (he Arts, New
Delhi. Pearson Education (singapore) ple.
3 Dennis Atkinson D Atkinson (2003). Arl in Education: 1dentily and
Practice. Springcr.
4. Parul Dave-Mukherji (2013).Arts and Acsthetics in a Globalizing World.
UK. I3loomsbury Publishing.
5. Perry Cllen (2003), The Acsthelics of Emulation in the Visual Arts of
Ancient Rome. Cambridge University Press.
6. Saxena,S. K. (2010). Aesthetics. Approaches Concepls and Problems.

D.K. Printworld (P) Ltd.
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1. §. 8. Barlingay.(2007).Modern [ntroduction of Indian Acsthetic Theory. of the surfage of conductor in an ¢lectric ficld, conducting sphere in a unilorn
D. K. Printworld. . electric field, point charpe in [ront ol'a grounded infinite conduclor.
8. Weilz. Morris ( 2003}. Philosophy ol the Arts: An [ntroduction to Aesthelics. II:‘IJ:.:ItE:::ms
Routledge Chapman & Hall. !| Parallcl plate capacitor with a dielectric. dielectric constanl, polarizalion and _!
- polarizalion veclor, displacement veclor £, malecular interpretation of Claussius — ¥
| Massolti equation. boundary conditions satisfied by IZ and D at the interice hatween ::5'.
| two homogenous diclectnes: illustration through simple cxamples. 1 %
_ Unit =111 - Il
' 1 rents {stendy and alternatin T
B.Sc. B.Ed. Part 11 : g::::l?ccf::nl, cu:rﬂnl. dznsily 3, nun-stfnd}f currents and continuily equation, ' ’-2‘5
Group B : Core Course (CC) KircholT's law and analysis of multiloop circuits, rise and decay ol current in LR 1
CC—-1PHYSICS - and CR circuits. decay constants. lransients in LCR circuits, AC circuits, complex B
; , | | qumbers und its application in solving AC circuit problems, complex impedance :
SERENe ExamDuration  axarks M Trassiivinrks and reactance, Measurement of capacitance using impedance at dillcrent (reguencics,
PPaper 1 3hrs, 40— : series and parallel resonance, Q factor. power consumed by an AC circuil, power
Izlema | 19 fctor. Y and ¥ nelworks and transmission of elcclric power.
Paper I 3hrs. 40 Unit- IV
Inicrnal 10 e o Mngnetostatics
Paper [l 3hrs. - 40 Force on a moving charge: Loreniz [orce, equation and definition of 13, force on 2
Inl::rr!al 10 i straipht conductor carrying ¢urrent in a uniform magnetic field. Torque on acurrent .
Practical Shrs. 50 k3  {yop, magnetic dipolc momen, angular mamentum 2nd syromagnetic ratio. Molion
: : ! , of charged particles in clectric and magnetic fields. Linear acceleralor. E as
Note 1: Internal Marks will be awarded-or the basis ol two inlernal writien deMecting field — CRO. sensilivity, Transverse B field. curvatures ol wacks [or
tests cach of 10 marks lor cach paper and the average of bolh the energy determination of nuelcar parlicles, principle of a eyclotron. Mutually
Lests will be taken. - perpendicular E and B [iclds- mass spectrograph, velocity selector. its resolution.
= Note 2: }I‘I‘:;:rr.: will:be two cxperiments. The distribulion of marks will be as : Response curve for LCR circuit and resonance frequency, quality h——
Oll0wWs: ' .
Two experimenis (one from each group) ;I;:;;:in Fields in Matter
Eochial 1osmaths SELMIKS Biot.Savart law. calculation of 1f in simple geometrical sitvations, Ampere’s Law.
NaVOEE L S he divergence and cusl ol B, [icld due Lo a magnetic dipole, magnetizalion eurrent,
Reeord - L0 marks magnelization veclor, magnetic permeabilily (linear cascs), interpretation of a bir
s ool S0manks magnel as a surface gistrbution of solenoidal cusrent, the ficld of a magnelized object.
CC -1 {f) - PAPER i.: ELECTRICITY AND MAGNETISM Textbooks and refereces =~ . —
Duration- 3 hours NMax. Marks: 40 ﬂﬂrkﬂli::l.:{!’]:t}}'sms Course; Eleclricity and Magnetism, Ed. E.M. Purccll (McUraw-
Note< The paper is divided in five independent units, Two guestions will be set L ] : I
from each unil. The candidntes Eill'::l required 1o allempt one question from Halliday and Resnik; Physics, Vol 2'“’”““,1:‘“5[:”“} _ | of Indi
cach unit. MKSA system of unils is lo be used. The question paper shall D'J_' {]an'uh;_ I“lr':'d“ct'm? 0 Eluclrcndynnn_ucs S mqum-ﬂil lD : ngiak
have ot least 30 percent weightage of problems and numericals. Reitz and Milford; Elcetricity and Magnelism (Addison-Wes ). .
Unit -1 - AS.Mahajan and A A llangwﬂl:a_l; Eleetricity and Magnetism (Tala McGraw-Hill),
Coulomb's law, calculations o E for simple distributions of charges al rest, dipole AM. Partis; Eleclromagne(ic Ficlds. : ST .
and quadrupole ficlds, Work donc on a charge in an electrosiatic (ield, conscrvanive Pugh _““d Pugh; I,)","mph:s uFEI:::lnml_y :and AfaEnCHSEY {Adl lz'?"']} ; ;‘: EIH' )
nature of the clectrosiatic (eld, Electric potential, relation between electric field Panolsky and 1_’1“"1_735_:: Classical Eh:*::'.nmty and Magnetism (India Book House).
and electric polential, torque on a dipole in a uniform electric ficld and ils cnergy, S.5.Auwood; Elecricity and Magnelism (Dover). \

fTux of the electric field, Gauss's law and its application for finding E for symmetric
charge distributions, Gaussian pillbox, Fields at (he surlace of conductor, Screening
of E ficld by a conduclor, capacitors, clectroslatic field energy. foree per wnit area

CC = 1 {II} - Paper 1i: KINETIC THEORY AND THERMODYNAMICS ":
Duration- 3 hours Max. Marks:40 '

|

Note -- The paper is divided in {ive independcnt units. Two queslions will be s
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o oo i G e e gt equion e bt bl o L Y
Sanes 35 5 I o © i M.N, Saha B.N.Srivastava A Textbook of HeatA (Science Book Agency,
Kinctic Theory of Matler ; Caleutt)
Unit - | | ; :
" [] - - L] - 4' L] I- . L } I -1 ' 1 ) B ‘l y
[deal Gas: Kinetie model. deduction al Boyle's law, inlerprelation al temperaturc, !. A8 Mulchv Molecular Physics [M'.r_ [ublihors Mﬂsm“.’ 1?85 )
o : ] j : - Joseph O, Flirschfclder el a1 Molecular Theory of Gases and Liquids (John
estimation ol yms speeds of molecules, Browiian mation. estimate ol the Avagadro, Wiley & Sons waurk)' ]
gy ey e oo SO e e s 1 cxi
: B2 oM ' HE &k e @ o C.Garg. .M. Bansal. C.K. Ghosh, Thermat Physics {Tata McGraw
jdeal gas, applications o almosphesic physics. AT L .
: 11iil Publishing Company J.td.)
Real Gas: Van der Waals gas, equatiol of state, naiure of Van der Whals forces, | { e ; : - I o <
: Sy e e _ . B, Samuel Glusston, Thermodynamics for Chemists (Aftiliated Cast Wesl
comparison with experimental P-V curves, The critical constants, gas and vapour,’ Press Pvt. Lid.. New Delhi)
Joule cxpansion of ideal gas and of a Yan der Waals gas, Joule cocl(Ticicnt, Joule- . e o o :
; .9, vu. B, Rumer, M. Sh. Ryvkin Thermodynamics, Statistical Physics and
Thomson cllcct. Kincties (Mi I ;
Unit - 11 uu:n-?s{ ir Publishers, Moscow)
10, $.5. Singhal, J.P. Agarwal. Salva Prakash, rlent and Thermodynamics

Liguelaction of gases: Boyle lemperalure and inversion tempesature, Principic of
regencralive cooling :-.nd_nfm-.scadc cooling. liquelaction of hydrogen and helium,
Refrigeration cycles, meaning of c[Ticiency. |
Transport phenomena in gases: Molecular collisions, mean [rec path and collision
cross scclions, Estimales of molecular diarmneler and mean [rec path, Transport of !
mass. momenium and energy and interrelationship. dependence on lcmpcralurc‘
and pressurc.
Thermodynamics
Unit -HI
The Inws of thermodynamics: The Zerolh law, various indicalor dipprams, work
dane by and on ihe syslem, Girst law of thermodynamics, internal encrgy as a stale
funciion, reversible and irreversible changes, Carnol sycle and 1ts clficiency, Cumot
theorem and the second law of thermodynamics, Differenl versions of the second
Jaw. practical cycies used in internal combustion engines, Enlrapy. principle of
increase of entropy, The thermodynamic scale of lemperature, its identity with the
perfeel gas scale, Impossibility of atlaining (he absolule zerd temperature. (hird
\aw of thermodynarmics.
Unit- 1V
Thermodynamic relationships: (hermodynamic varinbles- cxlensive and inlensive,
Maxwell's gencral relationships, application Lo Joulc _ Thomson expansion and
adiabalic cooling in a gencral system, Van der Waals pas, Clausius-Clapeyron lheal
equalion, Themmodynamic potentials and equilibrium of thermodynamical sysicms,
celation with thermodynamical variables, Cooling duc Lo adiabatic demagnetization, -
production and measurement of very low lcmperalurcs, |
Unit-V
Blackbody radialion: Pure tcmpcratusc dcpendence, Stefon-Boltzmann 1aw,
pressurc of radiation, Spectral distribution of blackbody radiation, Wein's
displacement 12w, Rayleigh-jean’s law, Planck’s quanlum poslulatcs, Planck’s law,
complete fit with experimenl, interpretation of behaviour of speeific heats of pases
at low tempcraturc.
Textbooks and Relerences :
1. M.W.Zemansky Heat and Thermodynamics (Mcgraw-Hill Book
Company}
2 M.N. Saha, B.N.Srivastava A Treatise on Heat (The Indian Press,

e W

(Pragati Prakashan, Meerut).
10 Ry (Xe, vgd SEIRE] qor Tifeme AR (@ 9@
BIed, WO )
12, gy R, v, 4w @A it T HETTas
AR (O gF e, STR)
_ CC — 1 (§11) - Paper LI1: OPTICS AND LASERS
Duration : 3 hours : : Max. Marks : 40
Note — The paper is divided m ive independent units, Two questions will be set
from ench unit. The candidates arc required Lo allempl one questiont
from each voit. MESA system o units is to be used. The question paper
<hall ave atleast 30 per cent weightage of problems and numericals,
Optics
Unit }
Aberration in images: Chromatic aberrations, achromatic combination of lenses
in conlact and separated lenses, Manochramatic Aberration and corrcclions,
aplanalic points of a spherically refracting surface and sphere, oil immersion
gbjcctives. Ineniscus lens, .
Opticn! instruments: Entrance and exit pupils, Need for a multiple lcns. eyepicce.
coynmon 1ypes of eyepieces.
Unit - Tl
Interference of a light: Division of wavefront and division of amplitude, The
principie of superposition. two-slit interference. Fresnel biprissm, thin film
interlerence, Newton's rings, application of interference in determination 0f
wavelength and precision ineusurements.
Haidinger fringes: fringes of equal inclination, Michelson interleromeier, i1s
applicalion for precision dererminalion of wavelength, wavelenpth dilTerence and
the width of spectral lines, Intensity distribution in multiple beam interference,
Fabry-Perat inlerferomeler.
Unit - HI
Fresacl diffraction: Fresnel half-period zones. Types of zonc plaigs, Circular
aperture, Cireular disc. Diffraction a1 a straight cdge, Conslruction and working
principle of Zone plate and its application as a Jens.

o —
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Fraunhofer diffrnction: Phasor diagram, Dillraction ot a single slit, double stils &
N purallel slits and Iheir intensity distribution, plane difTraction grating. refleclion
graling and blazed prating, Concave grating and dilTerent inountings. dillraction al = .
a circular aperiure. |

Rayleigh critcrion of Resolution, Resolving power of Telescope, Microscope, |
Grating and Prism.
Unit IV

Polarization and Optical Rotation: Meaning and representation of Polarized light,
Types of polarized light, Production of Polarized light. Brewster law, Malus law,
double refraction, Phese retardation plales, Analysis of Polarized light as plane
polarized, circularly polarized and Elliptically polarized light, Rolalion ol plang of
polarization, Specific rotation and its experimental determination, Polarimeter
(Laurent and Biquarlz).

Unit -V

Lasers: Laser system, Radiative and Non-radiative Transilion mechanisms. Basic
necessily for a Lasing device, Purity of a spectral line, coherence length and
cohierence time, spatial coherence of a source. Einstein’s A and B coelficients.
_Sp-:]nlfmcuus and Induced cmissions, conditions lor laser aclion. population
inversion,

Conslruction, Working principle and Applications of Ruby laser, He-Ne Laser and
Scmicanductor lasers, spatial coherence and directionality, estimates of beam
intensity, temporal coherence and spectral energy density.

Basic concepts of Holography, Construction of a [ologram and reconstruction of
the image.

Text books and References .

l. A. K. Ghatak, Physical Opiics — Tata McGraw-Hill Publishing Co. T.d,
New Delhi,

2. D. P. Khandelwal, Optics and Atomic Physics {Ilimalaya Publishing
House. Bombay. 1998).

3. F. Smith and J.. Thomson: Manchester Physics. serics; Optics (Linglish

Language book Socicty and John Wiley, 1Y77),

Bom and Woll; Oplics.

K, D. Meltev; Oplics (Oxford Universily Press)

Sears; Optics.

Jenkins and White; Fundamental of Optics (McGraw-Hhil)

Smith and Thamson; Oplics {John Wiley and Sons).

9, A.K. Ghalok, Physical Optics

10, B.B. Laud: Lascrs and Non-lincar Optics (Wiley Easlern 1985}
PRACTICALS

Duralion: 5 hours Max. Marks: 50 Min. Pass Marks: 18

Any twelve out of the [ollowing cxperiments ure,lo be conducled. Few more

experiments may be set ai the institutional level.

DAL pali Dl o

. Déetermination of wavelengih ol lighl using diffraction grating.

2.  To {ind out thc wavclength of a monochromatic source of light using
Newton's rings and find the refractive index ol liquid.

3. Find out the wavelength ol a given monochromaiic (Sodnnn light) source
using Michelson's interferomeler and determination of I & ..

4, Detcrmination of wavelenglh using Biprism. ]

mn =t P —— g F1a=cs P
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5. Determing Lhe specilic rotation af sugar solution by PolarimeLer.

6. . Study ol polarizalion by reflection lrom a glass plate with the help of Nichol
prism and Photo cell and verily Brewsler’s law.

7. Find oul the mclting point of a given subsiance using platinum resistance
thermameler,

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

9. Determine the thermodynamic constant Y-Cp/Cy using Clemems’s and

Desormas method.

10.  Swdy of variation of wotal (hernat radiation with lemperature.

1.  Dectermination of Stefan's constant,

12, Sy thermo emfl versus emperature of a thermo couple. Find the neutral
femperature and use i1 10 find lempcrature of an unknown subslance.

13, Study the mapgnetic ficld along the axis of a curreni carrying circular ¢oil
ror dillerent currenls. Plot the abservations on a graph and [ind out Lhe
radius ol a circular coil.

(4. Determination of band gap using a junction diode.

5. Determination of power factor (cos ¢} of a given coil using CRO.

16. Delermination of veloeily of sound in air by standing wave mcthod using
speaker micraphone and CRO.

17.  Measurement of induclance of a cail by Anderson’s bridee.

18,  Measurement of Capacilance and dieleciric conslant of a liquid by desauly
bridge. _

19.  Deiermination of a small thickness by interfercnee methad.

20,  Study the characteristics of 2 transistor and delermine alpha and beta values,

21.  Delermination of Resolving Power of ‘lelescope.
l.aboratory tuterials
s Calculation ol days between twe dates ol a year
2 Ta check il triangle exists and the type of the triangle
3. To lind the sum of the sine and cosine serics and print out the curve
4, To solve simultancous cquations by elimination method. |
5. fo prepare a mark-list of polynomials.
6. Filting « straight line or a simple curve u given data. |
7 Conver! a given integer into binary and oclal systems and vice versa
8. lnverse of a malrix
9. Spiral arry
CC 2 CHEMISTRY
Schemne Exam Duration Mhax. Marks Min. Pass Marks
Paper ) 3hrs. 40
Internal 10 54
Paper 11 3hrs. 40
Internal 10 e
Paper L1 3lirs. 4
Internal 10 —~
Praciical 5hrs. 50 18
Note |: Internul Marks will be awarded on the basis of twe mternal wnitlen

tasis cach of 10 marks for each paper and (he average ol both Ihe lests
will be taken.
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Note 2: There will be 1wo experiments. The distribution of murks will be as
follows: W
Theee experiments (one [rom each group
Experiments (3) 40 marks
Viva 05 muorks
Record 05 marks

Toal 50 marks

CC 2 (1) Paper-1 INORGANIC CHHEMISTRY

Duration- 3 brs. Max. Marks:40
Note: The paper is divided in five independent units. Tiwvo quesiions will be set
[rom each unit. The candidales are required to atlempt one question (rom cach unit
Unit I Coordination Compounds |
Werner's coordination theory and its experimental verilication. elTective alomic
numl:n.l:r cc_nn:cpt,_chelalcs, nomenclature of coordinalion compounds, ISOMErism in
cn::-nr_d:r!ntmn compounds, valence bond theory of (ransition metal complexes.
Limitations of valance bond theory, an elementary idea ol crystal [icld theory érystal
ﬁc}d splitting in octahedral, Letrahedrul and squarc plunner complexes qfur:mrs
aflceting the crysial-ficld parameters. ‘

Unit 11 Chemistry of Lanthanide and Actinides
{A) Ch_cmi_str;f of Lanthanide: Occurrence and separation. Electronic structure,
umdmu.:m slales and ionic radii and lanthanide contraction, speclral and
magnetic properties, complex formation and applications.
(B) Clmmish:y of Actinides: Electronic conliguration, oxidalion stutes, actinide
- contraciion, complex formatior spectral and magnelic propertlies,
a!pp!lcnlmns. Chemistry of scparalion of Np, 'o and Am [rom Uranium
similaritics between the Tater aclinides and laler lanthanides. .
Unit Il Organometallic compounds
Dcﬁnui::m, nomenclature and classification of organometallic cempounds
Preparation, propertics, bonding and applications of alkyls and aryls ol Li, Al, Hg:

Sn and Ti,_ a bricl account of metal-cthylene complexes and homogenous
hydrogenauon.

Unit 1V Carbonyls and Nitrosyls

(A} Metallic earbonyls: Metallic carbonyls General methods of Preparation,
general propertics, structure and nature of Meital carbonyls, bonding n
carbonyls, Ellective atomic number (EAN) rules as applied lo metallic
carhnny:ls. |8-clectron rules applied to metullic carbonyls. Preparation,
properties and structure of nickel tetracarbonyl, iron pentla carbonyls
chromium hexa carbonyls, dimanganese deca carbonyl, dicobalt ucl:;
carbonyl.

(B} Metallic nitrosyls: Some metallic notrosyls: Metal nitrosyl carbonyls, metal
nitrosyl halides, sodium nitroprusside (Preparalion pr:;pcrlics, structures
and uses) struciure and nature ol M-N bonding in nitorsysl. Efleclive atomic
number (EAN} tulcs as applied 1o metallic nitrosyls.

Unit V Stability of Metal complexes and QOxidation Reduclivn

(A} Thermoedynamic and Kinetic Aspeets of Metal Complexes: A bricfoutline

of thermodynamies stability of metal complexes and factors allecting the

—_—_—f—_——_—————

stability, stabilily consianis ol complexes and their deicrminalion,
substitution reactions ol square planar complexcs.

(B) Oxidation Roduction: Use ol redox potential data-analysis of redox cyele.
redox stability in water — I'rost. {atimer and Pourbaix diagrams. Principlcs
snvolved in the extraction ofthe elements.

Textbooks nnd References

1 R, C. Mchrotra and A. Singh Organocmetallic Chemistry A Unified
Approach, Wilcy
A. G Sharp Inorganic Chemisiry, Pearson
Bell and Lott Modermn approach 1o Inorganic chemistry, Vas Naostrand
Emelns and Anderson Principles of Inorganic Chemistry —
G, L. Miessler and D. A, Tarr Inorganic Chemisiry, Prentice 1all
Cotton and Wilkinson, Advanced Inorganic Chemistry, 6th Cdition, Wiley
Lee, J.D. Concise inorgunic Chemisiry, ELBS.
Douglas, B.E. and Mc Daniel, D.H., Concepts & Madels of Inorganic
, Chemistry

0. Day, M.C.and Selbin, J. Theorelical Inor .anic Chemistry, ACS Publications

10.  Shriver and Alkins [norganic Chemistry, W. H. Frecman and Company

11. Jamesliuheey, Inorganic chemistry: Principles of Structurc and Reactivily.

pearson Education India
3. B.N. Figeis, J.E Huhcey, P W. Atkins Inorgonic Chemistry, Pearson -

RS I I

Education
CC 2 {11 - Paper T ORGANIC CHEMISTRY
Durntion- 3 hours Max. Marks:40

Note : The paper is divided in {ive independenl units. Two questions will be scl
from  cach unit. The candidaies are required Lo allempt one guestion [rom each
unit,

Unit 1 Fundamentals of Organic Chemistry

(A) Structure and Bondjng: Hybridization, bond Jengihs and bond angles.
bond cnergy, localized and delocalized chemical bonding. van der Waals
interactions, inclusion compounds, clalheraies, charge transler complexes,
resonance, hyperconjugation, aromaticity, inductive and cld elfecls,
hydrogen bending.

(B) Mechanism of Organic Reactions: Curved arrow nolation. drawing
clectron wmovements wilh arrows, half-headed and double-headed arrows,
homolylic and helerolytic bond breaking, Types of reagents — electrophiles
and nucleophiles, Types of organic reaclions. Energy
considerations.Resclive intermediales — Carhocations, carbanions. [ree
radicals, carbenes, arynes and nitrenes (with examples). Assiegning {ormal
charges on intermediates nd olber ionic species. Mcihods af detcrminalion
of reaction mechanism (product analysis, intermediates, isotape cflecls.
kinelic and stercochemical studics).

Unit 11 Siereochemistry of Organic Compounds
Concept of isomerism, Types of isomerism; Optical isomerism — clements
ol symmetry, molecuiar chiralily, cnantiomers, stereogenic center, optical
activiry, properties of enantiomers, chiral and achiral molecules with 1wo
sleregpenic centers, dinsiereomers, threo and erythro diaslereeIners, Meso
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compounds, resolulion ol enantiomer, inversion, retention und racemisation.
Relalive and absolule confliguration. sequence rules, D & [ and R & S
syslems of nomenclature,

Geometric isomerism — delermination ol configuration of peometric isomers,
I & Zsystem ofmomenclalure, geometric isomerisn in oximes and alicvelic
compounds,

Confarmational isomerism — conlormational aualysis of ethane and n-
butane; conformulions of cyclohexane, axial and equatorial bonds,
conformation ¢ mono substituted cyclahexane derivalives, Newman
prejection and Sawhorse formulae, Fischer and Mying wedge formulae,
Dillerence belween configuration and conformation.

Unit iIE Alkancs, Cycloalkanes and Alkenes

(A)

(B)

(C)

Alkanes: TUPAC nomenclature of branched and unbranched alkanes, the
alkyl group, classification of carbon atom in alkanes, lsomerism in alkanes,
sources, inelthods ol formation (with special relerence lo Wurtz reaction,
Ralbe reaction, Corcy-House reaclion and decarboxylation of carboxylic
acids), physical propentics and ¢chemical reactions of alkanes, Mechanisin
of frec radical halogenation of alkanes: oricntalion, reaclivity and seleclivity.
Cycloalkanes: Nomenclature, methods of formation, chemical reactions
Bacyer’s strain theory and its limitations. Ring strain in small rings
{cyclopropane and cyclobitang), theorv of sirainless rings, The case of
cyclopropane ring, banang bonds.

Alkenes; Nomenclature of alkenes, methods of lorination, mechanisms of
dehydration of alcohols and dehydrohalogeualion of alkyl halides,

regionsclectivity in alcohol denydration, The Saylzeff's rule, Holimann-

climinalion, physical propertics and relative stabilitics of alkenes. Chemical
rcaclions of alkenes — mechanism invelved in hydrogenation, clectrophilic
and free radical additions, MarkownikelT's rule. hydrohoration oxidation.
oxymercuration-reduction, Epoxidation, ozonolysis, hydration,
hydroxylation and oxidation with KMnQ,, Polymerization of alkenes,’
Subslitution at the allylic and vinylic positions of alkenes. Indusirial
applications of ethylenc and propene.

Unit IV Cyclonlkenes, Dienes, Alkynes

(A)

(B)

(C)

Cycloalkenes: Methods of formation, conformation and chemicul reaclions
of cycloalkenes; Nomenclature and classification of dienes: isolated,
conjugnicd and cumulated dienes, Struciure of allenes and butadiene,
methods of formation, potymerization, chemical reaction —~ 1. 2 and 1, 4
additions, Diels-Alder reaclion. |
Alkynes: Nomenclature, siruclure and bonding in alkynes, Melhods of
formalion, Chemical reactions of alkynes, acidily ol alkynes, Mechanism
of electrophilic and nucleophilic addition rcactions, hydroberation-
oxidation, metal-ammonia reductions. oxidation and polymerization.
Arenes and Aromalicity: Nomenclature ol benzene derivatives, the aryl
group, Aromatic nuol¢us and side chain, Structure of benzene; melecular

‘[ormula and kekule struclure, stability and carban-carbon bend lengths of

benzene, resonance structure, MO picture,
Aromaticity: The Huckle rule, aromatic ions.
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Unit ¥ Concept of Electronhilic substitution reaction

(A}

(B)

Aromatic electrophilic substitution — general paltem ol the mechanism,
rele of 6- and n- complexes. Mechanism of nilration. Il:llngunnlic:n.
sulphonation, mercuration and Fricdel-Cralls reaction, Energy prefile
diagrams. Activating and deactivating substituenls. orientation and ortho/
para ratie. Side chain reactions ol benzene derivatives, Birch reduction;
Methuds of fermation and chemical reactions ol alkylbenzenes
alkynylbenzenes and biphenyl. naphthalene iand Anthracene.

Alkyl and Aryl Iinlides: Nomenclature and classes olalkyl halides. methods
ol formatien. chemical reactions. Mechanisms of nucleophilic substitution
reactions ol alkyl halides. SN° and SN! reactions with cnerpy profile
diagrams: Polyhatogen compounds : Chloraform. carben tetrachloride.
Melhods of formation ef arvl halides, nuclear and side chain reaclions; The
addition-climination and the elimination-addition mechanisms of
nucteaphilic aromatie substitution reactions: Relative reactivities ol alkyl
halides vs nllyi, vinyl and aryl halides, synthesis and vses of DDT and BIIC.

Texihooks and References

10.

Durntion- 3 hours.
MNole :

Morrison. . N. & Bovd. R. N. Organi¢ Chemistry, Dorling Kindersley
(India) Pvl. L.td. {Pcarson Education).
Finar, [. L. Orpanic Chemistry (Volume ). Dorling Kindersley (India} PvL.
L, (Pearson Education).
Finar, l. L. Orpanic Chemistry (Volume 2: Stercochemisiry und:the
Chemistry off Natural Products). Dorling Kindersley (India} Pvt. Lid.
(Peurson Education).
Eliel, E. L. & Wilen. S, L. Stereochemistry of Organic Compounds: Wiley:
London, 1994,
March's Advanced Organic Chemistry: Reaclions, Mechanisms, and
Structure, Sixth Edition
Peter Svkes. A Guidebook to Mechanisin in Organic Chemistry Paperback
-- 2003,
[larkishan Singh and V. K. Kapoor. Medicinal and Pharmaceulical
Chiemistry. Vallabh Prakashan Pubtishers, Delhi, 1996.
Ik |, Madan Chemistry Tor Degree Students B.Sc. 2Nd Year S, Chand
Publishing.
Ilashmat ali. Reaction Mechanism in QOrganic Chemistry 5, Chand
publishing,. _
John Leonard, Barry [apgo. Garry Procler Advanced Practical Organic
Chemistry, Third Edition

CC 2 (1) - Paper [11 PHYSICAL CHEMISTRY
Max. Marks:40
The paper is divided in live independent units. Two questions will be sel

fom cach unmil, The candidutes are required 1o allempt one question from each

unil.

Unit [ Thermodynamics-1

(A)

Thermodynamics: Definition of thermodynamic lerms: system,
surroundings ete, Types of systems. inlensive and exlensive propertics. State
and path functions and there difterentials. Thermodynamic pracess, Concepl
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(B)

of heat and waork.First Luw of Thermodynamics: Statement, definilion of
internal energy and enthalpy.Heal capacity, heat capacitics al conslanl
volume and pressure and their reiationship.Joule's law-foule-Thomson
coclMicicnt and inversian temperature, Calculution of w, g, dU, & dil for
the cxpansion of ideal gases under isothermal and adiabalic conditions lor
reversible process.

Thermo chemistry: standard state. standard enthalpy of furmation — Hess'’s
Low of heat summation and its applications, Heal of reaclion at conslant
volume. Cnthalpy of neulralization. Bond dissocialion encrgy and ils

caleulation from thermo-chemical data, lemperature dependence of enthalpy,
Kirchhoff’s equation.

Unit I Thermodynamics — 11

(A Thermodynamics: Sccond law of thermodynamics: nced [or the law,

different statements of the taw. Camot cycle and ils ¢lficicney, Carnot
theorem. Thermadynamic scale of iemperature. '

Concepl of entropy: entropy as a state function, entropy as a lunction of V
& T, entropy as a function of P & ‘I, entropy change in physical change,
clausius inequality, cnlropy as a criteria of spontaneity and equilibrium,
Entropy change in ideal gases and mixing of gases.

Third law of thermodynamics: Nernst heat theorem, slalement and concepl
of residual entropy, evaluation of absolute entropy [rom heal capacity dala.
Gibbs and Helmholiz functions: Gibbs function {G) and [1elmhoitz funclion
(A) as thermodynamic quantitics, A & G as criteria for (hermodynamic

equilibrium and spontaneity, their advantage over enlropy change. Vanalion
of GwithAwith P, V and T.

Unit 11T Electrochemistry-1

Electrical transport-conduction in melals and in electrolyle solulions,
specific conduclance and equivalent conductance, measurement of
equivalent conductance, variation of equivalent and specific conductlance
with dilution,

Migration of ions and Kohlrausch taw, Archenius theory ol clectrolyle
dissociation and its limitations, weak and strong clectrolytes, Ostwald’s
dilution law its uses and limitations,

Debye-Huckel-Onsager's equation for strong eleclrolytes (elementary

treatment only). Transport numhcr{ﬂcﬁniliqn and determination by Hittorf

methed and moving boundary method.

Applications of conductivity measurements;: determination of degree of
dissociation, determination of K _of acids, determination of solubility product
of a sparingly soluble sall, conductomelric titrations. |

Unit TV Electeochemistry -1

Types of reversible electrodes-gas-melal ion, metal-insoluble salt anion and
redox eclectrodes. Electrode reactions, Nemst equation, derivalion of cell
E.M.F. and single clectrode polential, standard hydrogen ¢leclrode-reference
electrodes-standard electrode potential, sign conventions, electrochemical
series and ils significance. :

Electrolytic and Galvanic cells-reversible and irreversible eclls, conventienal
representation of electrochemical cells,

b
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EMF of n ccl and its measurements. Computation of cell M. Caleulation
af thermodynamic quanlitics ol cell reactions {AG AL, and K}, polarization,
over potential and hiydrogen overvollage.

Concentration cell with and withoul, liquid junclion polential. application
of concentration cetls, velency of jons, solubilily preduct and aclivily
cocflicien!, potentiometric titrations.

Definition of pH and pK_determination of pH using hydrogen, quinhydrane
and glass clectrodes, by polentiometric methods.,

Buflers-mechanism o bufler action, H anderson-haze) equation. 11ydroYysis
of salls,

Corrosion-lypes, theorics and methods ol combaling it.

Unit V Chemical Kinetics and Cnlalysis

(A)

(1)

Chemical Kinetics: Chemical kinetics and 11s scope, rate ol a reaction,
faclors influencing the raie of a reaction - concentralion, lemperilure,
pressure, solvenl, light catalyst, conceniration dependence ol rates,
mathematical characteristics ol simple chemical reaclions — zere order, [irsl
order, second order. psendo order, hali-life and mean life, Determination
ol the arder ol reaction — difTerential method, method of integration, method
of hulf-3ife period and iselation method.

Rudioactive decay as a [irsi order phenomenon; Experimental methods of
chemical hinetics: conductometric, polenliometric, optical methads.
polarimetry and spectraphotometer. Theories of chemical kinetics: ellect
of emperature on rale of reaction, Arrhenius equation, concepl of activation
energy. Simple collision theory based on hard sphere model, ransition state

‘theory (equilibrium hypotlicsis), Expression for the rale conslant bascd en

eqquilibrium constimt and thermodynamic aspccls,

Catalysis: characleristics of catalysed reaclions, classilicaiion of calalysis
homogencous and helerogencous catalysis, enzyme catalysis, miscclliincaus
examples.

Texlbooks nnd Relerences

1.
2
3.

Duration: 5 Hours
(A) Inorganic Chemistry

S Lewis and D Gladstone, Elements of Physical Chemistry. Macmillan.
Moudgil, H. K. Textbook of physical chemistry sccond edition. PII
B S Bahl. G D Tuli & Arun Bahl, Guide to Essentials of Physical Chemisiry
S. Chand Publishing.
Alberty & Bawendi Silbey, Physical Chemistry 4th Economy Edition. Wiley.
Christopher M. A. Brelt, Ana Maria Oliveira Bretl, Electrochcmisiry:
Principles, Methods. and Applications, Oxlord science publications
Keith J. Laidler, Chemical Kinetics (3rd Edition) 3xd Edition. Prentice Hall
Michae! J. Pilling, Paul W, Scakins, Reaction Kinelics 2nd Edilion. Oxflord
Science Publications.
PRACTICALS
Max. Marks: 50 Min. Pass Marks : 18
Quantitative Analysis: Yolumelric Analysis
Determination of acelic acid in commercial vincgar using NaON.
Determination of alkali vanly.d — anlacid tablet using HCL.
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E: Estimation of calcium content in chalk as caleium oxalalc by
permanganometry. ' '

d, Betimation of lerrous and ferric by dichromale method.

¢, Cstimation of copper using thiosulphale.

(B)  Organic Chemistry

Qualitative Analysis
Deteetion of extra elcments (N. S and halogens), solubility behaviour und
functional proups (Alcoholic. phenolic, carboxylic, carbonyl, csiers,
carbohydrales, amines, amides, nitro and anilide) in simple organic
coinpounds,
Identification of an orpanic compound through the [uncliona! group analysis
and preparation of suilable derivatives. |

{C}y  Physical Chemistry

\. Determination of the transition lemperature of the given substance by
thermometric/ dinlometric method (e.g.MnCl.. Y1, O/8rBr, 21,0).

2. Phasc Equilibrium

0. Study of the effect of a selute (e.g. NaCl. snccinic acid) on the crilical
solution temperature of two partially miscible liquids (e.g. phenol-watcr

syslem) and to determine the concentration of that solute in the given phenol-
watcr sysien.

b. Construction ol the phase diagram of 1wo componcni (e.g. diphenylamine,
benzophenone) system by cooling curve method.

3. Thermo chemistry

a. Determination of the solubility of benzotc acid at different temperatures
and Lo determine AH of the dissolulion process.

b. Determination ol the enthalpy ol neutralization of a weak acid/weak base

versus strong base/sirong acid and determine the enthalpy of ionizalion of
(he weak acid/weak base.

c. Determination of the enthalpy of solution ol solid calcium chloride and
caleulate the lattice energy of calcium chioride from its enthalpy dala using
Gorn Flaber cycle.

4, Distribution Law

. Determination of the distribution cocllicien! for the distribution of 1odine
belween water and CCl,.
b. Swdy the distribution of benzaic acid bekween benzene and water.

CC -3 ZO0LOGY

Scheme Exam Duration .  Max. Marks Min. Pass Marks
Paper | 3 hours 40 {External} —
10 (Intemal) -
Paper 11 3 hours 40 (External) 34
10 (Intcrnal) —
Paper 111 3 hours 40 (External)
i 10 (Iniernal)
Praclical 4 hours 50 (External) — 18

Note = Internal Marks will be awarded on the basis of two internal writien lests

- s wrafpr =170
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cach of 10 marks Lor each paper and the average of both the tesis will be
taken.
CC-3(1)-PAPER|: CHORDATA

Duration @ 3 Hrs. nax Marks : 40

Objectives : | ‘
To enable students 10 andersiand in respect of verlebrates — their

arganizational hicrarchics and complexities, the avplutionary Lrends in
cxternal morphology and comparative studics af internal siruclurcs,
identification and classification with examples; 10 cnable them Lo understand
varigus modes of adaptions in animals.

Note : The paper is divided in five independent unils. Two questions w:'.“ be scl
(ram cach unit. The candidales are required 10 atlempt one question from
cach unit,

UNIT ~1

p)  An outline classification of chordates up (O orders but up o subclasses
only n cuse of protochordate groups and mammals. ‘ |

b) Comparalive anutonty of vericbrates from an evolutionary point of view of
the following:- _
(i} Integument including structurc and development of placoid scales.
lenthers and hnir,
(it} Flcart and aortic arches.
(iii} Kidney and associated urinogenital ducts

Linit- 11
Habit and habilat, struclure, reproduction (cxcluding devclopment} and
< (Finilies 10 fellowing lypes:-
1) Hemichordate: Banianogfossus
) Urocchordala; Herdmania,
melamorphosis.

) Ccpha’lﬂchnrdala:.-Irnphr'ﬂ:cus

Unit-ill

ascidian 1adpole larva and its

Habi. habital, structure, morophology, dipeslive Syslem, respiratory
system, blood vascular syster, urinogenilal systcm, DErvous system
(central and peripheral } of the (ollowing Lypes:-
. a} Agnutha: Petromyzon (including its alTinitics)
b) Pisces: Seofiodon (including scnse OT2ans)
¢} Scalcs and fins of fishcs.

Unit- 1V |
Habit. habilat, structurc morophology, dipestive system, respiralory
system, blood vascular syslcm, nervous sysicm central and peripheral
and urinogenital sysiem of the following Lypes:-

a} Amphibia: Hoplobatrachus tigerinis

b) Reptilia: Saara hardwickii N

¢) Poisonous and nON-poisenous snakes,poison apparatus and biling
mechanism. First aid of snake bile.

dy Parenlal carc in Amphibia.

Unit- VY |
Habit. habilat, struclurc, moraphology, digestive system, respiralory
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system, blood vascular syslcm, system nervous system (central and . )
peripheral) and urinogenital system ol the [ollowing 1ypes:-

a) Aves: Columbat ' a)  Nerve phyvsiology: struclure and types of neuron, origin and conduction of
by Mammalin; Rabbit. f nerve inmpulse.
¢) Origin of birds. migration & flight adaplation of birds. t b)  Synapse-struclure, Yypes. properties and signal transmission through
Textbooks and Relcrences: -' SYRINSCS,
. Modcern Texibock ol Zoology: Verlebrate by R.L. Rolpal - Rastogi - ¢) Muscle physiology: Ultra-struciure and mechanism of contraction of skeletnl
Publication. merrut, 3™ Edition,2008 muscle. sumwation and fatipue.
A Textbook of Zoology Vol. 11 by Parkar and Hasswel ~ (MacMiilan) Unit-1¥

A Textbook of Zaology Vol. 11 by R.D. Vidyarthi — (5. Chand & Co. Dethi) "I a)
Life of Vcriebrales by J. Z. Young — (Oxford University Press)

‘The Vertebrates by A.S. Romer ~ (vakils. Ferrer & Simons, Bombay)
Elements of Chordate Anatomy by Weichert ~ (McGraw Hill) b)
The Birds by R.L. Kolpal (4" Edition) — Rastogi Publicalions, 2008 ¥ ose)
Bird Migration by T.R. Grillin - (Doubleday, Garden city, USA)

'The Book of Indian birds by salim Ali.

0. Fish and Fisheries by K. Pandey and 1P, Shukla (2 idition) {Raslogi °
Publication, 2008)

1
|
]
1
|

— D NG

Unit-V
il Indian Fishes by Qureshi — {Brij Brothers,, Bhopal) 3 Endoerinology
12. Comparative anatomy of the vericbrates by George C Kent- 3¢ SainlLounis: . a)  llormoncs: Classification, propertics ol hormoncs. o
The C.V. Mosby Co 1973 b)  Mechanism ol hormanc aclion (peptide and sterioid hormones)
13. Animal taxonomy and cvolution, Dr VS Pawar, Hindi Edition, Callcge ¢}  Endocrine glands:

book centre, Chaura Rasla jaipur.

CC -3 (ID-PAPER 11: ANIMAL PHYSIOLOGY AND

ENDOCRINOLOGY
Duration: 3 Hrs. Max. Marks: 40
Objective: ,
To.enable students to comprehiend the modem concepls of phyvsiological aspects BT
on various organs and systems of animals and human being Lo comprehend chemical
nature,-biological molecules and physiological reles. -
Note : The paper is divided in five independent units. Two questions will be set 3.
lfom each unit. The candidales arc required (o attempt one question [rom A;
cach unit, !
Unit-I 5.
a)  Physiology of digestion: Chemical nature ol Teod swuff (including |
. micronulrients). various Lypes of digeslive enzymes and Lheir digestive action &
in the alimenary canal. rele of GI hormenes in digestion. mcchanism ol
absorption ol digesied food. 7.
b)  Physiolopy of respiration: Mechanism and cantrol of brealhing. exchange
. ol gascs, transport of respiralory gases (oxygen and carbon dioxide) B.
Unit-I1
2)  Physialogy of blood circulation ¢.
b)  Composition and {unction of bloed. 10.
¢)  Blood groups (ABO and Rh} b
d) .Blood ceagtlalian — factors, mechanism. theories and anticoagulanis, =2
e)  Origin, conduction and regulation of heart beal in mammals, 1

. Unit-T11

Textbooks and Refcrences:

Cardiac cycle, ECG

Physiclogy of Exerelion: Nitrogenous wastes, analomy af mammalian

kidney. structure of nephron, mechanism of urca and uring formation

(including hormonal rcgulation}

Osmoregulation

Physiclogy of Reproduction:

(i) ilormonal control of male dnd female reproduction, implanlation,
parturition and laciation in mammals

(i) Reproduclive eycles

(i) Pituitary gland: Lacation. anatomy and functions of hormones with
hvpothalamic regulation

(i} ‘Thyroid gland: [ocation, analomy, synthesis and funclion of T3 & T4

(iii) Adrenal gland, Islets of Langerbans, Tesles and Ovaries

A text book of Medical physiology., Guylen ond hall, Elsvier Pub {(South

Asia) 2013,

Animal Physiology, K Schmidt — Mielson, 5t od Cambridge Pub 2013.

Biochemistry D Voet & JG Voet, Wiley 2011

Animal Physiology by A. maria Kutikan & n. Armnugam — (Saras

Publication, Nagercoil, Tamil Nadu).

Animal Physiology and biochemistry by I.V. Sastry —{Rastogi Publications,

2008).

chu}nlnry mechanism in Vertebrates by kamleshiwar pandey and J.P. Shukla-

(Rastogi Publications, 2008)

Animal Physiology by K.A. Goynl and K.V. Sastry < Rastogi Publication

2008)

Endocrinology and Reproductive Biology by K.V, Sasyry - ( Rastogl

Publication 2008}

Animal Physiolopy by Arora M.P. (.1989)- Mimalaya Pucations House.

Yextbook of medical Physiology by Guyton A.C. & Hall L.E (1996)- {W.B.
_Saunders & Co.)

General and Comparative Physiology by Hoar W.S. (1983) — Prentice Hall

Publication)

A Llextbook of Animal Physiology by Hurtkar P.C. & Mathur PN ( 1976) —
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S Chand & Co. : )

3. General Endocerinalogy by Turner C.D. & Gangara LT. ( 1971)- W.B,
Saunders & Co.

l. Animal Physiology , Biochemistey and [mmunology . Dr KC Soni Hindi
Ldition . College book centre, Chaura Rasta , Jaipur

15, Animal Physielogy and Immunology . Dr KC Soni Hindi Edition. College -
baok centre . Chaura Rasta, Jaipur

16,

Edition , College book centre, Chaura Rastu, Jaipur

CC ~ 3 (IIT) -Paper IT1 EVOLUTION AND PALEONTOLOGY
Duralion : 3 hours Max.Marks: 40
- Objectives :

To enable studenls 1o understand and comprehend origin of life and theorics of

evolulion ; Lo understand the evolution lromthe evidences,

Note : "The paper is divided in five independent units, Two questions will be set
from cach unit. The candidates are required 1o attempt one question from cach unit,

Unit I
a}  Ongin of life ( Abiogencsis and biogenesis)
i,

anatomy, Embryolagy and Palecontology.

by  Molecular basis ol evalution
Unit - I1

Theorices of evolulion :

a)  Lamarckism. inheritance of acquired characters and Neo-Lamarckism,

b}  Darwinism, theory of natural selection and Neo Darwinism.
c}  Mutation theory of Hugo de Vries.

d}  Weismann theorv of germiplosm

¢)  Recapitulation theory
Unit =111

n)  Variation : Kinds, sourccs of variation, origin ol new mutations.
b) Isolation ; Definition, mechanism and role of iselation in evolution,
c}  Adaplation : Introduclien, kinds (structural, physiological and proteciive)

of animal asseciations, divergent evolution. convergent evolulion,
cvolutionary significances of adaplion,

Unit —IV
a)  Origin of species; Concept of species/subspeciesfsibling, Speeie, Factors

causing genctic divergence in the population of species, genelic drifis. Bottle
Neck effecl, lounder’s effect,

Mimicry ard protective coloration : Delinition. kinds , condition nccessary
for mimicry, significance.

¢)  Zoogeographical distribution ofanimals, geological time scale, Cras, origin

and cvolulion of nmphibian, reptiles, birds and mmmmals.
Unit -V

a})  Introduction, formation, kinds, determinalion of age of fossil and its
significance.

b}  Dinosaurs, fossil evidence & reasons for extinction of dinosours.

b}

Mammalian Endocrinolopy and Animal Behavior , Dr VS Pawar, Tlindi

Evidence in favor of evolution: Evidences from morphology nud comparative
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¢y  Evolution of man: Time of origin, compelling, causes, ancestor of man,
cvoluiion from apes end cvolutionary trends.

Textbooks and References:

1 Evelulionary Bialopy by B.S. Tomar & S.P. Singh - (Raslogi Publications.
2008) o
The origin of life by K. John —(Reinhoeld Publishing Cnrpn).
The cvalution of Man by GW. Lasker — (Hol(,Rinchart &Winston)
* Qrganic Evolution by R.S. Lull - (MacMillan)
Organic cvalulion — V.B. Raslogl S -
Animal Faxonomy and Evelution , Dr VS Pawar Hindi Edition . College
hook cenire. Chaura Rasta, Jaipur _ | o
7. Mammalian Endrocrinology and Animal Behavior . Dr VS Pawar, Hindi
Edition, College book centre, Chaura Rasla Jaipur

= NETIP A X

PRACTICALS
Durathon ; 4 hrs. Max. Marks : 50 Min. Pass Marks: I8
Objeclives: . _ B
£ To develop in the student the skills ol slaining and mounling af malenals
(lemporary and permanent) and of dissection, displﬂ_q.f and lab-:;ilmg' as per UQC
guidclinesj: Cadaver or otherwisc colleclion, preservation, nmunun;-,;, 1d¢nl.-.ﬁrfmmn
and: labeling ol specimens as per UGC guidelines: Ficld nbscwal_mn ol animals.
To -:;nuh'lu students 1o develop the skills of hematology and endocrinology.
Course Conlent .
Iﬂ Study of Muscum specimen with respect (o levels and patllerns u_i'
- arganizalion, biosystematics, biodiversity, adapiations, development slages,
populalion dynamics, ecological implications clc.
a) llemichordata : Balanogiossus.
by Uroehordata : Herdimania, Pyrosoma
¢} Cephalochordata : Amphioxus and Lanceolatunt
d) Cyclostamata : Petronyzon, Myxine o _ -
[-'_,),* Pisces - Scoliodon, Spivrna, Torpedo, Pristis, Trygon Lepidosteus, Clarias,
Ophiocephalus, Anabas, Exacoetus, Hippocampus, Tetradon, Profopieris
Amphibia: Icthyophis, Necturus, Proteus, Ambystoma, Axelotl larva,
Trituris, Amphiuma, Alytes Bufo. L .
g) Repiilia ; Testudo, Trionyx, Sphenodon Hemidactyfus. Df‘ﬂﬂﬂ: Crf:’nrc.-_.,
Chamacieon, Varanus, Heloderma, Typhlops . Ervx, Hydrophis, lper
Bungarus , Naja Alligator, |
b dves : Pavo, Colnmba , Psitacula, Passer, Corvis, A rﬂ:‘meap.'sq-.a.
i) Mammals: Ornithoriynchus, Echidna, Macropus, Loris, Manis, Ratius,
2. Study of Permanenl Sildes: |
a) Balanoglossus: T.S. of proboscis , collar region and trunk
b} Amphioxus : T.S. ol oral hoed, pharynx. | ‘ 1
r:,)i Ma‘::mmi’s - T.S., skiy, Stomach, Duodenum, Ieum, liver, Pancreas, spleen
lurig, kindney, Testis, Ovary.
3,  Osteology: _ |
a) Swdy of skull bone of Frog. Varanus, Bird and Rabbits.
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b) Study of veriebae of Frog, Varanus, Bird and Rabbil. | CC—4 BOTANY
c) glul-:l;lufglrdlcs, lorclimb and hind limb bones of Frog. Varanus. Bird, and i Scheme Duralion Max. Marks Min.Pass Marks
abbil. , : Paper | 3 hrs. 40 (Exte —
4, Disscetions and/or ils demonstration through Churts/Models/Video/CDY ’ Eid > s 13 H[;;;n;;}
dipital alicrnatives cic and/or prepariion of working madels ol the different Paper )1 ‘3' s, 40 (Exlernal)
system of the [ollowing animals, _ _ 10 (Jnternal) - >4
aj Sc:aﬁarfan‘; .At'ﬁ:rm;l brachial syslems, eflerent branchial system , cranial | . Paper [l Tl 40 (External)
nerves ana intemal ear. : 1 10 {Intcrnal}) —
b} Frog : Anatomy, digestive system , Uring-genital system Practical 4 hrs, 50 iR

5 Permanent /Temporary preparation of the follwing-:

a) Scales: Placoid, Cycloid i Note:  Internat Marks will be awarded on the basis of two internal writien lests
b} Blood film of any vertebrate ; cach ol 10 marks lor cach paper and the average of bath the tests will be
¢} Filoplumes of birds ‘ ' laken.

d) Thigh muscles of frog CC—i({1) FAPER -1: Diversiiy of Seed Planis

6. Estimation of Hcmng_luhin. Duration: 3 hours Max. Mark ~ 40
7. Enumeration of RBC in blood samples. Note : The paper is divided in five independent units. Two questions will be sul
.

Enumcration of WH*? in blood samplés. [rom cach u.+*L Thz candidates are required to attempt one question from
9.  Preparation of Hacmin Crystals. SRR,

10. Effeel of difTerent concentrations of NeCl o RBC.,
il. Measurement of blood pressure, Heart beat and Pulsc rate.
12. Study of blecding time, Coagulation time of blood.
13. Study of Hislological slides of the following endocrine gland of mamnlal
testis, ovary, thyroid, adrenal, pituitary, Islets of Langerhans.
Note : :
' 1. Use of animals of materials for dissection or othenwise is subject to the
condition that these are not banned under the Wildlile Protection Act.
2. Report on study of animals from their natural habitat [rom their local
surroundings or as assigned.

Unit ~ 1T

Characieristics ol seed plants; evolulion of the seed habit; seed planis with [ruils
(angiosperms) and withoul {ruits (gymnosperms); fossit and living sced plants;
fossil pymnosperms,

Unit —I1

Angiosperms: Originand evolulion; primitive angiosperms. Diversily in plant formus-
annuals, hiennials and perennials: convergence of evolution of tree habit in
gymnosperms, monocolyledons and di-cotytedons, trees-largest and longest lived
seed plants.

Unit 111

General fealures of gymnasperms, distribution and their ctassificalion; morphology
and anatomy ol vegclalive and reproductive parts and life cycle of Cycas.

AN Ty ="y o

Guidelines/Instructions for Practical Examination
Max. Marks : 50 Time allowed = 4 Hrs.

Unit -1V

Min. Pass Marks : 18 £ g Morphology and anatomy of vegetative and reproductive parts and life cycle of
S. | Exercise . Marks | | Pinus and fiphedra, Zcononic importance of pymnospenns
No. | | ' Y Unit-V
1. | Disseclion* ( Exposition, labeled diagram) - 6 . Signilicance of seed — suspended animation; ecological adaptation; unit ol genctic
2. | Temporary mounting —onc { Staining, identilication, sketch = ! recombination and replenishment; dispersal stralepies. Vegelative propagation-
3. | Muscum specimens — [our or six {identification and classilication [ 12 Natural and Artificial

| 4. | Ecological nole —one specimen 2 Text books and Relerences _
5. | Permanent slides — two ( Identification with reasons) 2 Bhatnagar, A P, and Moitra, A. 1996 Gymnosperms, New Age [ntemational Limited.
6. ) Osteology : :; New Delhi.
7._| Physiological exercise ' Gifford, E.M. and Fosler, A..". 1988. Marphology and Evolufion of Vascular Plants.
g, [*l:ﬂﬂllcﬂ.'l record and slides 'hlm"i .I i W FL Freeman & CUI‘I]]:I[II'I}’, New York.
E],ﬂ :::;ct report assignment © . S g Sporne, K.R. 1965. The Morphology of Gymnosperms. Hutchinson & Co.

* as per UGC guidelines

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

r --r
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CC—4 (I1) PAPER — 1I: SYSTEMATICS OF ANGIOSPERNMS
Duration : 3 hours. Mnx. Marks : 40

Note : ‘The paper is divided in [ive independent unils, Two questions will be scl
[ram each upit. The candidates arc required 10 allempt one queslion from

ALD.S.U. Syllabus / B.Se. B.Ed. Programme - /6%

each unil,
Unit—1I

Anpiosperm axonomy: Bricf history, aims and fundamental concepls of artificial, :

natural and phylogenetic system of classification. Bentham & Hooker, Engler &
prantl and Hutchinson system of classification.

Herbarium; Tools and techniques, imporiant herbaria and botanical gardens ol India
and their importance,

Unit-11

Botanical Nomenclature: Principles and rulés of ICBN. lype of concept, laxenomical
calegories, principle of priority, identification keys, MNaras.

Unit ~ 111

Diversity of flowering plants as illustrated by members of the families ~ Brassicaceae,

Malvaceae, Rutacenc. Fabaceac {Lotoidea, Caesalpinioidene, Mimosoideac)
Apiaccac.

Unit — IV

Diversily of Flowering plants as lustrated by members ol the families —
Acanlhaccae, Apocynaccad, Asclepiadaceue, Aslcraceac, Solanacenc, Lamiaceac.
Unit -V ‘

Diversily of owcering plants as illustraled by members of the [amilics — Annonaceac,
Amaranthaceae, Cucurbitaceac, Euphorbiaceae, Lihaccae. Paaceac.

Text books and References

Davis, P.14. and Heywood, VI 1963. Principles ol Angiosperm ;['a.w;unum;,f. Oliver
and Boyd, London.

Heywood, V.H. and Moore, D.M. (eds) 1984. Current Concepls in Plant Taxonomy.
Academic Press. London.

Jaffrey, C, 1982. an Introduction to Plant Taxonomy, Cambridpe University Press,
Cambridge, Loadon.

Jones, S.B., Jr. and Luchsinger, A.E. 1986. Plant Systemalics (2 cdition). Mc
Graw-I1il1 Book Co., New York.

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

Radrord, A.E. 1986. Fundamentals of P lant Systematics, Harper and Row, New York.
Singh, F. 1999. Plant Systematics: theory and Practice. Oxlord and IBH PvL. Lid.,
New Delhi, |

State, C.A. 1989. Plani Taxonomy and Biosyslemalics (2™ cdilion). Edward Arnold,
London.

CC—4(111) PAPER - IiI: PLANT CELL BIOLOGY AND GENETICS
Duration : 3 hours. , Max. Marks : 40
Note : Thepaper is divided in {ive independent units. Two guestions will be scl

from cach unit. The candidaies are required 1o atiempl one question {rom
each unit. |

Unit -1

Unrastructure of cell and cell organclies: Cell wall, Plasma membranc, Golgi
Complex. endoplasmic ceticulum. Lysosomes, Ribosomes. CroOXISOmes. vacuolcs,
mitachondria, chleroplasl. nuclens.

Unit — 11

Chromosome organization: Srruclure/Morphology, centromere and tclomere;
chromosonie aberrations — deletions, dupiication, inversions and (ranslocations:
Varjalions in cliroinosome number — ancuploidy, cuploidy. sex chromoesomes.
Cell division: Cell cycle and Mitosis and mciosis.

Unit — i1} :

Nuclear and extra nuclear genclic material: DNA structure; replication; DNA proicin
intcraction: nucleosomc model; penelic code; satellife and repetilive DINA;
mitochondrial and plastid DNA: plasmid; gene mapping

Unit -1V

Gene expression: Slruclure of gene; transfer of genclic infarmation: proteins,
structure and classification; transcription: transtation: regulation of genc gxpression
in prokaryotes and cukaryoltes.

Unit—-V

Cicnetic inheritance: Mendelism, Meodel's law of inheritance, Linkape and crossing
aver: allelic and non-allelic interaclions.

Genetic variations: Mulations - spontancous and -duced: transpasable genetic
clements; DNA damage ana repair.

Texi hooks and Relerences

Alberts. B., Bray. D., )., [Rall. M., Roberts, K and Watson, I. D. 2001. Molecular
Biology of Cell Garland, publisliing Co. Inc., New York, USA.

Atherely. G, Girton, J. R. and McDonald. 3. F. 1999 The Science of Genelics
Saunders College Publishing, lorl Warlh, USA.

Gupia, P.K. 1999, A Textbook of Cell and Molecular Biology. Rastogi Publicauions,
Meerul. _

K leinsmilh, L. 1. and Kish. V.M, 1593, Principles ol Cell and Molecular Biolagy
(3nd cdition). llarper Collins College Publishers, New York, USA.

Lodish, H.. Berk, A, Aipursky. 5.L., Matsudaira, I, Balumore, D. and Darnell, J.
2000, Molccular Cell Biology. W.H. Freeman & Co. New York, USA.

Russel. P. 1. 1998, enctics. The Benjamin/Cummings Publishing Co. Inc., U3A.
Snustad, D.P. and Simmons, M. 1. 2000, Principles of Genetics. John Wiley &
Sons. Inc., USA.

Sient, G.S. 1986. nolecular Genetics, CBS Publications, Delhi.

wolle, S.L. 1993, Maolecular and Cell Biolopy. Wodswarth Publishing Co.,
California, USA.

PRACTICALS
Duralion: 4 hours Max. Marks: 50 Min. Pass Mnrks: 18
Gymnosperms:
1..Cycas

tlabil, annour of lcaf bascs on (he stem, very YOung Jeaf {circinate vernation)
and old folinge leaves, scaic lcaf, bulbils, male cong, microsporophyll,

N,
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megasporophyll, and mature secd.
Study through temporary micro preparalions or permancnl slides — normal rool,

coralloid rool. stem, rachis. leaflet, microsporophyll. polies grains, and ovule.
2. Pinus

Habit, Jong and dwarl shoat showing cataphylls and scale leaves, T.5. wood

showing growth rings, mal¢ cones, female cones, and winged seeds,
Swidy through temporary micro preparalions and/or permanent shides — slem
(young and old), ncedle. pollen grains, root, [emale cone, avule, embryo {W.M,)
showing polycolyledonous condition.

3. Ephedra |
| 1abil and structure of whele male and female cones.
Temporary micro preparations and/or permanent slides of node, inlernode,
macerated stem to see vessel structure; epidermal peel mount of vegetalive
parts to sludy stomata, male cone, female cone, and polien grains.

4. Angiosperms
FFamiliarity with the terms used in technical description of plants.
Study of representative plants of families included in the syllabus,

5. Cyto-genctics

7
8.

)
10,

Study of cell structure from onion leal peels; demonsiration of staining and
mounting methods.

Comparalive siudy of cell structure in onion cells, Hydriita and Spirogyra.
Study of cyclosis in Tradescantia, staminal hairs.

Study of plastids to examine pigment distribution in plants {¢.g., Cassia,
Lycopersicon and Capsicini).

Examination of clectron micrographs of cukaryotic cells with special
reference to organelles,

Study of electron micrographs of viruscs, bacteria, cyanobacleria and
cukaryolic cells for comparative cellulac organization.

Exumination of various stages of milosis and meiosis using appropriate
plant malerial (e.g. onion root tips, onion flower buds)..

Preparation of karyotypes from dividing root tip cells and pollen grains.
Cylological examination of special Lypes of ¢hromosomes: barr body. lamp
brush and polylene chromosomes.

Working oul the laws of inheritance using seed mixiures.

Working out the mode ol inheritance of linked gencs from tesl cross and or
1°2 data.

Text books and References

Fukui. K. and Nakayama, S. 1996. Plant Chromosomes: Laborilory Melhods. CRC
Press, Boca Ratin, Florida,

Guoning, B.E.S. and Steer, M. W, 1996, Plant Cell Biology: Struclure and Function.
Jones and Barleil Publishers, Boston Massachusetls. |

Harris. N. and Oparka, K. J. 1996. Plant Biology: A Iraclical Approach. TRL. Press
a1 Oxlord University Press. Oxlord, UK.

Sharma ALK, and Sharma A, 1999, Plant Chromosomes: Analysis, Manipulatien
and IEngincering. Harwood. Academic Publishers Auslralia.

CC-5 Mathematics

Scheme Exuam Duration Max. Marks Min. Pass Marks |
Paper-] 3 hours 60 (External} ——
I3 {Internal)
Puper-11 3 hours 50 (External) '. 72
13 (Internal}
Paper-1i1 3 hours 50 {Extemal)

|4 (Inlernal) —
Note 1: Internal Marks wili be awarded on the basis of twe intemnal wrillcn 12sls
for cach paper aud the average of both Ihe 1es1S will be taken.,

-5 (1) Paper-1: Abstract Algebra
Duration: 3Hrs Max.Marks:60
Note :- The paper is divided in [ve independent units. Two queslions will be set
from cach unit. The candidates arc required 1o altempl one queslion from each unit,
Unit-1
Set. Relations, functions and binary operations, binary operalions In conlrast 10
unary and ternary opcrations, Group: Definition, examples and simple properties
ol group and subgroup
Unit-2
Permutation group, cyclic group, cosels, Lagrange (heorem. homomorphism and
isomorphism of group, cayley’s thearcm.
U“:tl-.?r
Worral subproup and Quoticnt group. theorem, Fundamental theerem  of
homomorphism af proup.
Unit-4
Rings: Definition and example, Residuc classes ring. Special classes of ring. intcgral
domain.division ring (ring, (icld) simple properties & ring. sub ring, sub field. ring
homomorphism and ring isemorphism.
Unit-53
Ideal, principal idcal, principal ideal ring, quotient ring, prime ideal, maximal ideal,
Euclidean ring and its properties, polynomial ring.
Textbooks and References:

l. Tapics in Algebra: I.N. Herstein, Wiley Eastern, New Delhi, 20 ed. 1975.
2 A Course in Abstract Algebra: V.K. Khanna and S.K. Bhambri, Vikas
Pub. House, New Delhi, 2™ rev. ed. 1998.
3. Madern Algcbra: A.R. Vashistha, Krishna Prakashan Mandir, Mcerul,
© 20 rev, ed., 1971.
4. Algebra: M. Artin (1991) Prentice Hall.
CC-5 (II) Paper-E: Real Analysis

Duration: 3lrs Max.Marks:50
Note :- The paper is divided in five independent units. Two questions will be sel
{rom ench unil. The candidates arc required o altempl anc question from cach unit.
Unit- | Ll @ ag

Real Numbers system: compleieness axiom, densitics ol rational/irrational, propertics
of real numbers, least upper bound axiom of a function, Basic propertics of the limils
Continuous functions and classification of discontinuilics, propertics of conlinuous

functions Boundedness of a continvaus function on a closed interval [a,b]
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exislence of a maximum of a conlinuous function on [a.b|. uniTorm continuity.
Unit-2
Dillcrentiability, chain rule of diflcrentiability, Mcan value theorems and tHeir

gcometricalinlerpreiations, Darboux’s intermediate value theorem for derivatives,
Taylor’s theorem wilh various forms of remainders.

Unit-3

Ricmann integral, Integrability of continuous and monolonic lunclions, The
lundamental theorem of integral caleulus, Mean value theorems olintegral culculus.
Unit-4

Real sequence, Delinition, Theorems on limils of scquences, Bounded and
monotonic scquences, Sequential Continuity, Cauchy's convergence eriterian,
Infinile scries ol non negative terms, comparison tests, Cauchy’s integral test, Ratio
lests, Raabe’s logarithmic, Dc Morgan and Bertrand’s tests, Allernaung, series.
Leibnit'z theorem, Absolute and conditional CONVCrgence.

Unit-5

Unilorm convergence ol serics of [unclion, Weirestrass M-Test Abel's und Dirichlers’

lest for uniform convergence. Improper integrals and Ltheir convergence, Comparison
lests, . Abel's and Dirichlet’s Lests,

Textbooks and Reflerences:

. Mathematical Analysis: S.C. Malik, New Age Inlernational, New Delhi,
2004, s '

2. Real Analysis: T.M. Apastol, Narosa Publishinp [louse, New Delhi 1985.

3. Real Analysis: H.L. Royden, Macmillan, 4™ edition 1993, :

4. Principles of Mathematical Analysis: W. Rudin, McGraw Hill, 3 edition
1976.

CC-5 (I Paper-1I1: Differential Equations
Duration: 3Hrs Max.Marks:50
Note ;- The paper is divided in five independent units. Two questions will be scl
from each unit. The candidates are required 1o altempt one question from cach unit,
Unit-1
Linear equations and equalions reducible to linear form. Exact differential equations.
intcgrating factors, first order and higher degree equations solvable, for x. V. P
Clairaul’s form and singular solutions, Geometric. meaning ala differential cquation,
arthogonal (rajectories linear differential equalions with constant coelicients,
homogencous linear ordinary differential equations.
Unit-2 - |
Ordinary simullancous difTerential equations, total differential equations. Lincar
dilTerential equalions of sccond order. transformation of the cquation by changing
dependnnl independent variable, method of variation of paramelers.
Unit-3
Series solution of dillerentin equations, power series method. besel. lependyze and

hypergeometic ¢quations, bersel, legendre and hypergeometic functions and their
clemenlary propertics, )

Unit-4

Purtial difTerential cquations of the f{irst order, lagranges solution, some special

type of equations which can be solved easily by methods other than the general
method, Charpit's pencral method of solution.

n.D.S.U. Syllabus / B.Sc. B.Ed. Programmie e

a1
Il;}:rll.tiu? dilTerential cquativns of second order and higher orders. classification of
linear parlial diflerential cquations af sceond order, I_mnm.g:‘:ncnu_s and r!nn-‘
homogeneous equalions wilh constant coefficienis partiad, differential cquations
reducible 1o equations with constant coeMicienls, Monges method.

extbooks and References:
. T Differential Equations Vol 1:1.L. Bansal and H.5. Dhm:ni.. JPH. _2'[][]4.
2. QOrdinary and Partial Diflercntial Equal.ir:lns:. M.D. l:'{fusmghuma and R.S.
Aggarwal. $. Chand & Company. New Delhi, 2"edition 1983. |
3. Theorv and problems of Differential equations: Frank Ayres. MeGraw-Hill
Book Company. Singapore, 1®edition 1972,

4. An Introduction 1 Ordinary Differential Equations. Dover Books on
Mathematics: E. Coddington {1990) Dover |
Dilerential Equations and Dynamical Systems: L. Perko (EI;JI‘U] Springer
6. Theory of Ordinary Diffeeeniial Equations: Coddinglon and Levinson 1987)

Tata Mc Grawllill

LA

CC 6: Learner, Learning and Cognition
Insiructional Time: 4 periodsfweek  Max. Marks: 75 :
Exam. Duration: 3 Hours - : Internal: 15
External: 60
Objectives of the Course: ‘ '
On the completion of course, the student teacher will be able to: \

e situale individual development in a socio-cullural contexl; .

» develop an understanding-about the impacl/inllucnce _::rt' sacio-cullural
context in shaping human development, especially with respect to lhe
Indian contexl; | _

¢ acquirc theerelical perspectives and develop an understanding ol
dimensions and slages of human development and dm'cluprnr:n_ml fusks:

e undersiand a range of copnilive skills and affeclive processes i human
learners;

e  become aware of different contexts of Jcaming and situate schools as a
special environment for learning. _

e reflect on their own implicit understanding of the nature and kinds of
learning; | '

» eain an understanding of dilTerent theoretical perspeclives on Icnn:m_lg
with a focus on cognilive views of lcaming as well as social- conslruclivisi
theorics; | _ |

e cxplore the possibilitics of an undr:rsmndmg ol Processes in hun*_mn
cognilion and meaning—making them as basis for designing leaming
cnvirenments and experiences at school; and |

« appreciate the critical role of leurner’s based on F]IH_E!."E[ICES and contexts
in making meanings, and hence draw out implicalions for schools and
{eachcers.

Course Quiline:
Unit I: Learner as a Developing [ndividual _ |

«  Developmental Influences: Development as a resultant of inlcractions
between individual potential {innate, acquired) and external environment
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{physical, socio-cultural, economic and icchnological).

Nature and nuriure. conlinuity and discontinvity and growih and
maluralion issucs.

Implications lor teachers to develop halistic understanding ol the learner
m confcxt.

The understanding of cognitive and allective processes influgncing Lhe
development of the learner and heir applications in classroom (caching.

Unit 1I: Development and Learning

Unit I11:

L]
-

Unit 1V:

Meaning and principles of devclopment. relationship between

development and learning,

Dimensions of individual development: physical, cognitivc. language.

emotional, secial and moral, their ‘nterrclationships and implications lor

tcachers (relevant ideas of Piaget, Erikson and Kohlberg).

Slapes of development—developmental (asks wilh focus on proccsses

prowth and developmenl 2Cross various stages [rom infancy 1o

posladolescence {special emphasis on concerns of adolescence).

Mcaning of "cognition” and its role in learning.

Socio-cultural factors-influencing developmenl and lcarning,.

Facilitating holistic development {for sell and sociely). (The focus 15 on

understanding the key concepls of development and cognition, dilTerent

slages and dimensions ol development and their applications in leaching:-

leaming conlexts).

Theoretical Perspectives on Learning

Implicit knowledge and belicfs about learning (demystifying

misconceplions).

Perspeclives on human learning: Bchaviourist (conditioning paradigm

in brieD), Cognilivist and Social Cognilivist (Bandura),Information-

Processing view, Humanist, Social-Construclivist Social Cognilive

Learning (drawing sclectively on the ideas of Skinner, Piagel, Rogers.

Vypolsky).

(i) Concepls and principles of each perspective and their applicability
in different lcaming, situations

(i) Relevance and applicability of various theorics of learning [of
different kinds of learning situations

(iii} Role of learncr in various learning situations, as scen in different
theoretical perspeclives

(iv) Role of tcacher in tcaching-leaming siluations: @) transmilter of
knowlcdge, b) model, ¢} [acililatar, d) negotiator, c) co-leamer. {The
focus is on building undersfanding of difTercnt psycholapical
perspeclives of learning and helping sludent teachers to leam L0
apply them in differcnl |carning situations).

Learning in ‘Conslructivist’ Perspective

Distinclions belween leaming as ‘consiruction of knowledge’ and learning,

a5 ‘transmission and reception of knowledge'.

Social-Constructivist perspective (also Bruncr and Ausubel's perspective)

and applications of Vygotky's ideas in teaching.

Undersianding processes Lhal facilitale construction of knowledpe”

B e

A1.D.S.U. Syllabus / B.Sc. B.Ed. Programme {15

(1) Experiential learming and refleclion

(i) Social imediation

(iii) Cognitive ncpotiability

(v) Siluated learning and cognitive apprenticeship
(v) Meta-cognition.

Creating lacilitative learning environment,

Teachers® attitndes, expectations — cnhancing motivatiosn, Achicvement
motivation. positive emotians, selCefficacy, collaborative and self
regulated learning, (The locus is on Jeaming as a constructive rather
thiun a reproduclive rocess, The learner- centred crientation has
implications [or undersianding Jcarning as contextual and self-regulated
process and {ollowing suitable ¢lassroom praclices).

Uit V: Individual differences Aamong Learners

Dimensions of dillerences n psychnlﬂgi-::ul atlributes—cognilive abilities,
interest, aplitude, creativity. personality, values.

Understanding Jeamners [rom multiple imellipence perspective wilh a [ocus
an Gardner's theory of multiple inteiligence. Implications for teaching-
lcarning in Lhe light of changing concepl ol intelligence, including
emotional intelligence,

DilTerences in leamers based on predominant ‘learning styles’,
Dillerences in learners bascd on socio-cultural contexts: Impact o home
languages of learncrs’ and language of instruction, impact of differential
‘cullural capilal’ of learners.

Undersianding diffcrences based on a range of cognitive abilities—
iearning difficultics, slow learncrs and dyslcxics, intellectual deliciency,
intcllectual gilicdness. Implications for catering to individual variations
in view ol ‘difference’ rather than ‘deficil’ perspective.

Modes of Learning Engagement:
Modes of learning engagement will include:

e TRelleclive Wrilien Assignments
e Lcclure-cum-discussion
e  Study of selected readings and discussions around ovVETYICWS
«  Anccdoles, experiential and reflective writings.
e Audio-visual clips of lcarning siluations and interactions, analysis and
(iscussion in smail groups as wcll as large group
‘ +  Group presentations of key themes and concepls
o  Exemplars of ‘construciivist' learning situations, “Case siudies, their
analysis and discussion
e Closc observation of learners {siudenls) in learning situations al school.
; as well a5 in other conlexts; making ficld notes
«  lnicrpretation, analysis and discussion ol observations
o  Assipnments based on the above
Practicum:
. Refleclive Writlen Assignments -
9. Ficld observation nolcs
1. Analysis of a learning situation and case study, using theorelical

perspeclives
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4.  Administeation ol any one standardized Lesis {1nteliigence/aptitude/
altitude/ crealivity) and preparation al psycholagical assessment report.

5. Prepare a critical repori on implications of any one theory ol learning -
Piaget, Yrickson and Bandura.

6. Select a child with learning problem (reler 5.5) and carry oul acudemic
agsessment i any one subject. identify the remedial measures and prepare
a reporl.

7. Preparation al lcarners’ profile based on cogmitive and non-cagnilive
charactersistics 1o depict inter and infra individuul differences.

Modes of Internal Assessment M arks

Wrilten tesls 10

Any lwo of the Practicum 05

Suggested Readings:

1. Ambron, 5.R. (1981}). Child Development. New York. Hoil Rinchart &
Winsten. :

2. Atkinson, Richard C. Et.al. {1983). Introduction Lo Psychology. New York,
Horeourt Brace Johanovich Ing.

3. Benjafield, J.G (1992). Cognilion. Prentice Hall. Englewood ClilTs,

4. Blackie, I.{ 1971). How Children Learn in 1.C. Stone an E.W, Schnader
(eds.) New York. Readings in the I'oundations ol Education, Vol 1, Cromwell.

5 Brown, I.S., Collins A and Dugrid, P (1989). Situied Cognition and the
Culture of Learning, Educational Resecarcher: 32-42,

6. Dcceceo. (1970). laly. Psychology % Learning and Instructicm Educitional
Psychology Prentice. ;

7. Flavell. JL.H. {1563). The Developmental Psycholopy ol Jean Piager, Now
York. Van No strand.

8. Gange, R. M. (1983). The Conditions of Learning and Yheory ol [nsiruction
(4'h edition). New York., Holt. Rinchart and Winston.

9.  Gardner, H. (1999}, The discipl ined mind what atl students should understand.
New York. Simon & Schusier. |

10. Gardner, Howard (1989). Frames of Mind. New York. The Theory of Muluple

~ Intelligences, Basic Books.

11.  Gardner, Howard (1991). The Unschooled Mind. New York. Basic Books.

12, Hurlock, E.B. (1964). Child Devclopmens. New York. Meceraw Hill Book Ca.

13. Koib, D.A. (1984). Expericntial Leaming. Lngelwood Clifls. NJ: Prenhice-
1Hall Ropers. C.R. (1980). Educational Psychology in the Classroom. New
York. Oxford University Press.

14, Luria, A. R. (1976). Cognilive Develepment: Its Cultural and Sccial
Foundations. Cambridge, Mass. Havward University Press.

15. Phillippe Aives. {1962). Centurics o FChildheod. A Saciolopy al Mamily Life.
New York, Knops.

16. Rosser. Rosemary A. (1993), Cognitive Development. USA Psychological
and Biological Perspeclives, Allyn dand Bacon.

17.  Wolfolk (1987). Educalional Psycholopy. Prentice Iall Eaglewood CLIT,

18, Srivastava, A.K. (1998). Child Development. The Indian Perspeclive. New
Delhi. NCERY,

19. Sibia, A. (2006). Life at Mirambika. New Delhi. NCERT
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0. Sarangapeni M. Padma. (2003). Conslructing School Knowledpe. An
Ethnography ol learning in an Indian Village. New Delhi. Sage Publication

71.  Chauban 5. 5. (2002). Advanced LEducalion Psychology. Delhi. Vikas
Publication. ‘

77 Woolfoik. Al (20409). Educational Psychology (11" Edition) (My Lzducation
Lab Series) Prentice 1-iall.

23, Wensch, 1.V. (1983). Vygotsky and the Socia) Formation of Mind. flarvard
University Press .

24,  Chaushan. 8.5. {1990). Adyvunced Fducational Psycholopy, New Dethi, Vikas
Publication tlouse. .

25 Sharma R-A. (1920). Fundamenlals of Educational Psychology. Mecrut. Lal
Book Depol.

Group C : Developing Teacher Sensibilities
Section 11 ; Experiences for Social and environmental sensilivity
SES 1 - WORK EXPERIENCE : ELECTRICITY AND ELECTRONICS

[nstructional Periods : Theory 1 Period fweek Max Marks : 50
Practium 2 periodsfweek Min. Pass Marks : 18
Fxam Duration : 3 liours (Internal Examinalien)

Objectives of Course:
On completion al the COUTse (he student teacher will be able to:
e rccopnize and use diMferent soldering, methods.
o  undesstand working of different lamps.
s acquirc skill o nss-:mhh:fprcpnré simple ¢lcclrical appliances.
e develop the ability in repairing simple appliances used at secondary level
e devclop the skills for making simple projects/models.
e inculcale healthy values relatcd 10 work cullurc.
Caurse Qutiline:
UNIT ! !
Knowledge ol different soldering methods ke wave soldcring. dip soldering and
ultra senic soldering, Practice ol soldering. |
UNIT I
Understanding the workimg of CFL lubes, Incondescent lamp, arc lamp. sodium
vapour lamp. ncon jamp. fluorescenl lamp, use ol choke and starler
UNIT 11
Construction of Translormers. recognition of primary and secondary winding,
knowledge of step-up and siep-down lransformer. Use of transformers. -
UNIT IV
Understanding, the working of Clectrical appliances such as Relrigerator. Alr
conditioners cle, making Resistance und Capacilance boXes, Use of westing board
and extension boards for laboratory.
UNIT V
Recognilion of eomtier, base and colleclor in a (mnsislor, characteristics of transislor.
(rnsistor action, Amplificatien by (ransistor, Basic idca ol integrated circuits, FET
— recognilion of drain, SOUTCE and gate 1erminals, ET and ils chiaraclerislics, esting
al transistar and FET, LCD.
Project {(anyone) - Only suggestive
Alarm [or lupgage secunty
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Mobile cell-phone charger using cell

Power supply failure alarm

Blown [use indicptor .

Modes of Learning Engngement:

Constructivist Approach : Hiands on CExperience, Activity used Lcarning ,

Experimentation (nteractive Engagement, Group worlk. Peer Learning . Projecl Work
Modes of lnternnl Assessment - Marks

Writlen Tesl 10
Exam and Project .40
References:
1. Flectrician— 1 Year Trade Theory Published by National Instruction2| Medin
Institute. Chennai re-print 2007
2. Cleclrician — 11 Year — Trade Theory Published by n..qonal Instructional
Media Inslitute Chennai re-print 2007
3 Elecirical Machinery Published by Krishna Publisher Delhi Author P.5.

Bhimbhara re-print 2007

"
!

SES 1 - Work Expericnce - Agriculture

(Praclices}
Instructional time: 1 Period/Week (Theory) - Max.Marks: 50
2 Periods/ Week (Practicum) Min. Pass Marks: 18

Exam. Duration : 3 Hours
Objectives of the Course
On complction of the course, ihe student teacher will be able 1o
e identify sceds of common crops and vegelables.
e recognise manures and fertilizers used comimanly.
o undecrstand characleristics of sceds and scedling.
L
|

(Internal Examination)

identily difTerent summér and winter [lowers.
Acquirc skills 1o horticulture practices.
e Inculcate healthy values related 10 work cuiture.
Course Outline:
Unit I: 1dentification
a) Sceds of common Crops.
by Sceds of comman vegelables.
¢) Important weeds.
d) Manures commenly used.
¢) Fertilizers commonly uscd.
Unit 11 : Sceds and Secdlings
a)  Characterislics of a good sced for SOWINg.
b) Calculation of germination perceniage of sceds.
c) Planiing sceds and transplanting seedling.
d) Ruaising seedlings in a nursery
¢)  Study aboul green=-hause.
Unit 11§
Ornamental gardening
a) [dentification of different summer {lowers.
b) Identification of different winter flowers.
¢} ldentification of common hedge and crecper planis.
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dj  Preparalion and mainicRance ol rockeries and bordcrs.
¢)  Preparation and maintenance of worders through hedge and [lower

plantation.
Unit 1V

Horliculture Practices
ay  Acgro foresiry and related concepls

b) [Pouting and repolling practices.
¢y  Iraclices relaled 1o production of important [lowering plants.

d)  Collccuion o different types of sceds.
¢}  Preparation ol a projecl.
UnitV
General ficld practices
ay  Earthing.
by Planting.
¢} Hoeing.
dy  Weeding,
e)  Walcring ol planls.

nModes of Learning Engagement: ® )
llands on experiences, Activity based learning, Experimentalion, Interaciive

cngagement, Group work. Pecr leaming, Praject Work.

Practicum:
a} fdentification ol an agrohomy of follawing crops:
Wheat, Mustard, Gram, Rose clc.
D) Agricultural I’rocesses:
Irrigation. Training and Pruning. Hoclng and Weeding, Seed Bed
prcparation, Nursery Management. '

Modes of Iniernal Asscssment : niarks
Writlen test : 1G
Exam and project 40

Suppested Readings: i 35
1. ﬁ.nﬂmmﬁ,qgagnﬁqﬁaﬂmﬁﬂtﬁtﬁaﬁﬁﬁl (7 TreoTT GReTIR.

HTT, 2001}
5 Jirendra Singh, Basic Horticullure (Kalyani Publishers, New Delhi, 2012)
3. Dr. Jaiveer Sing. Plant Propagilion & Nursery Husbandry (Ram.
Publishing ilousc, Meerut, 2002). )
4 Dr Rajveer Singh & Dr. O.P. Rajput, Principlcs of Agronomy, Scicntific
Crop Produgtion (Kushal Publications and Distributors, Varanasi, 2008).
5 Dr. K.N. Dubey, Fruit Production in india (lama Publishing Fousc,

Meerut, 2008},
SES 2: Addressing Special Needs in Inclusjve School
[nstructional Time: 3 periods/week nMax. Marks: 50
Exam. Duration: 2 Hours Internal: 20

Fxternal: 30

Objectives of the Course:
On comgplelion of the COUTSE, ihe student teacher will be able to:
«  dcmonstrate knowledge on Jifferent perspectives in the area of education
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ol children with disabilities:

reformulate attitueles towards children witly spectal peeds:

identify needs of children with diversitics:

Pl necd-based programines (or all children with varied abilitics in (he
classroon;

use human and mierial resourecs in (he classroom:

use spectlic strategies involving skills in teaching special needs children
in inclusive school:

Plan and execute appropriate lcarner-fricndly evaluatjon procedures:
carporale innovatjve practices 1o respond 1o education of children with
special needs;

comribute (o the formulation ol policy; and

implement laws pertaining (o education of children with special needs.

Course Qutline:
Unit I: Paradigms in Gduention of Children with Special Needs

Historical perspectives and contemporary (rends

Delining Spectal Needs: witys of looking of Gducational DilTiculfics -
individual delicit view vs. curricutum vicw,

Approaches of viewing disabilitics:  The charity model, the bio-centric
model. the lunctional model and the human rights mode|

Concept of'special educalion, integrated education ond inclusive cducation;

Unit'1l: Legal and Policy Perspectives

Recommendations of the Salamancn Statement and Framework of Action,
19894 Educutional Provisions in the UNCRPD, 2004: _
Constilutional Provisions; Persons with Disabilitics Acl 19935, (IPWD Acty:
Rehabililation Couneil of Ingdia Act, 1992, National Trust Act 1999 and
RTE Acl, 2009 National Institutcs

National Policy - Education of Students with Disabilitics in the National
Policy on Educotion, 1986, POA 1992

Integrated Education. for PWD., Children {IEDC. [974), Scheme for
Inclusive Educalion for PWD (1IEDC, 2000) and Fducation of Special

Focus Groups under the Sarva Shiksha Abhiyan {SSA. 2000)%; Scheme of

Inclisive Educalion for PWD mt Secondary Schoo! (IEDSS. 2009),

UNIT III: Concept, characieristics, classification and.curriculum adnptation in

inclusive school for children willi:various disabilities
Visual impairment
Hearing impairment
Locometor and Neuromuscular disorders
Mental Relaedation
Specific lcaming disabilitics

UNIT IV: Inclusive practices in schools

Concepl and philosephy of inclusive cducalion,

Teaching competencies required for inclusive classroom.

P'eer (utoring, Cooperative learning, social lcarning, system approvals
Multisensory tcaching, reflective leaching.

Supportive services required for meeling special needs in the classroom.

Duty of educational institutions, appropriate governmenls und local
authorities 1o provide, promote and ficilitate inclusive educalion and
towards creation of barrier-free environment for persons with disabilitics.

UNITV: Assessment, teaching and development of supportive services for CWSN

Conceot and techniques of assessmend

R e | o oo s -.__-I..i
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»

*  Ildentification and {unctional assessment of children with special needs,
* lmplicahen ol assessmenl or instructional pPlanning and placement

*  Dueveloping lesson plan i TLN for children with speciul necds

*  lovolving community resources s source of support 1o Inclusive schiool

Modes of Learning Engagemeni:

*  Thestudy materials must be presented to the trainees and discussions and
rellections should be encouraged

*  The students should be exposed w good practices ol dealing with special
needs either (hrough videos or through actual visits

* ILIs important w engage the participants in a lol of conperalive group
work so that they start valuing alternative points of view and signilicanee
ai'collaboration

*  The studentirainees can also be asked (o write their reflections on Various
[opics.

*  Presentation of case studies and discussian

¢ Inmeraction with children with disabilities stucving in schools and spenling
quality time with them is af great help in changing attitudes and develo piny
cmpathy.

*  Projects on various lopics can help the studenis o acquire in depth knowledpe.

*  Audio- Visua! presentations and demonstrating various praclives.

Praclicuin:

Critically review the New Indian Disability Act/ UNCRPD and cxamine how
the new Act will satisty the needs of PWD in an inclusive sociely.

2. [demily uny one child with disability and prepare a case report.

3. Identily any vne topic from the textbook and write how (he ELVEN content can
be adapred for children with sensory imparmenl. Write what (eaching learning,
aids can be vsed by the eacher.

4, Conduoct a survey in (he local community and identily the possible changes to
be brought in ie remove physical, social and auitudinal barrier lowards PWD,

3. ldentily various types ol schools aviilable for children with disahility and make
a pete on educational facility available for them.

6,  Preparc on any one of the topics ol the five units for presentalion in the class,

Maodes of Internal Assessment Wlarks
Writlen (ests 05
Any 1wo ol the [oflowing 05

Reflective writlen assignments
Conducting serninar on chosen (opics
(rroup reports

[eld visit reports/ project report
Case studies on different disabilitics

Suggested Readings:

I

2
3

Banine, D {1988). Handicapped children fn Developing countries: Assessment.
Curriculum and Instruction - Edmonton (Alberia). University of Albena.
Bala, M.J (2004). Methods of Teaching Exceptional Children,

Browning , R, E (2004); Teaching Students with Behaviour and Serve Emational
Problems. Jampala, M, B: Mcthods of Teaching Exceptional Children,
Farrell, M. (2004). Special Educational Needs: A Resource for Practilioners.
New Delhi. Sage Publications.

Hegarty S. & Mithu Alur (2002). Education and chiidren with Special need.
New Delhi, Sage Publication.
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6  Mani. M., N.. G (200] ). Inclusive Education in Indian contexl. INRDC. Sugpested Activities:

7 : ST - . ; . Shramdaan and beautilication, .
Eﬁfjﬁ:, Rﬁﬁ {é:]]ﬂ}' Biding Sensory Friendly Classrooms to Support ; zuﬁ?nrcducminnal scenario of a communily. Reporting the profile of
8 NCFRH'I ::dl u;?g‘é"gé"gaﬂ:jﬂf;“f: ]:“Pl’:"‘ﬂﬂliﬂglllmn Driven Stralegics ' Leﬂu:h Institntion/™NGO/social orgainsation, which are directly or indirectly
e . Inclusive Education; An Oriemation ) 1y educational fliterucy programine
package for Teacher Educartors, De artment of Educati : g concerned wl.lh": HERHOnS 2 B - al [ the
9 ?E“Einl needs. NCERT and UNESED. . ucation ol Groups with 3 Micro p]l;:mung excrcises for assessing the educarional stutus ol the
3 > . _ mmunity. _ e e
Fd(:ul;]jﬁuindlluwhs{:? (2000). - Asscssmenl of Needs for Inclusive 4 E;'gnnism':};n of “Nukad Natak™ “Cultural Programmes”, “Rallics™ cie.for
ljiNEéCD - Report of the First Regional Workshop.. NCERT and | motjvaling parents for sending their wards 10 schools. -
1 et ; 1 ercises for assessing the cducational needs of the
[0 Eauflnai' mat_uuu: for the Visually Handicapped.(20135). Information 5. Sslr:.lc:stmrﬁ:ppmg eXCreiscs g
= . T A C -
11 szhnitn?:n hr;m:ﬂ[:[ EIPSHIITLNILTH?;B gEhrﬂdun: Uoverament of India, 6 Study of enrolment, stagnalion and dropout problems.
ilitation. 6t . i )- Introduction to Audiologic ' : - d finding means.and ways of using
. Tchlision e Bosr: Person Edcaton, L b g ——"re -
anda, XK., C. (1990). Education of Excenti i ; 1cm : : 5 . .
Vikas Publications, eptional Children. New Delhi, 8. Adopling a commumty and assessing ils educational needs, social necds
13 Reddy GL. & Rama, R (2000). Educati i : g |
3 ’ . atro ¢ ' vdy ; iLy- like Env
'~ New Delhi ']31'1'5L'*E"-’t“:I'_1f{F'uI:-._J fon ofchildren with special needs, 9.  Conducting awarencss programmes in the communily- like Environment

conservation, tree planiation, watershed manogement, health programmcs
like vaccination, polio drop cle. ATDS awarencss, clectoral wwarencss,
foad salcly, human rights, women rights etc.

10.  Organization of Lilcracy programes in the communily |
1. Cleanliness drives in the community and awarcness about their needs.

14 Smith, D.D. (2002). Intraduction 1o special Education: Teaching in an
age of challenge. Boston, Allyn and Bacon.

15 The Persons With Disability Act (1995). Ministry of Soclal Justice am:ll 2
Empowerment. Government of Indin, India, MSJE.

16 Smith, D.D (2003). Tnwroduction to Special Education Teaching -in an

Age of opportunity, Allyn& Bacon : 12, Chamcler building programmcs %,
' : 3 Aprii ' he communily
[7  Strichart, 8., $ (1993). Teaching Study Sirateei - : 13.  Developing healthy food habils among 1 ‘
b ; es | Lea ; : - - rmenk.
Disabilities, Allyn & Bacon, Bgﬂﬁf;lf: giesloatidentsivth Leamine 14. Conductling Vocationnl raining programmes for self employmen

15. Promoting peace oriented values in the cnmn.-nunil}r. |
16. Remedial teaching work (or poor and ncedy in the community.
Action Rescarch regarding local problems in consullation with the

18 Sataloff, . T. & Satalol¥, I,

(2005). Hearing Loss, _
Tavlor & Francis ) ring Loss. (4th Ed.) London:

& Lmﬂn_]m}'T’ _Dﬂppﬂler..l 'g" Harvey.D (2005). Inclusive education - A < community
,;Jl;alft.rlacctfg fma'e {o sitpporting diversity in the classroom.(2" Eds.), UK. 18. Promoting p coce oriented values in the community.
20 UNESCO (1994). The Solamanca Siate : 19.  Conducting Adult Educalion programmes | _ |
: ment and I orl : - . - l ef work
on Special nceds Education. Paris. UNESCO Framework for Action 20.  Assistance and working with local community in aclual relief v

whenever needed.
) 21.  Training of community in First Aid.
22.  Helping the children wilh specsal needs.
93, Conducting Vocational training programmes for self employment,

21 Wong. B, Y, L (1999). The ABCs of Learning Disabilitics,
SES 3: Working with Community

Duration; 10 days/year E .
S valuation: 1 S '
Objectives of the course: grade point scale

On complelion of the course, the student teacher will be able to:
5 quuaint themselves with the {actors working
1.e. knowledge of socinl realities,
* develop the dignity of labour among them.
* arousc their interest in the social and economic reconsiruction of the

Modes of Learner Engagement; _ e oo
Proposed aclivities of the programme will be organized Keeping in v

budgetary provision and the time of duration along with 1he rcquircc_l available
facilities at the time of organization of Lhe programme.
Modes of Internal Assessment:

| | jew the
in the society/community |

cofniry. « Internal assessment of Punctuality, Regularity, Disciplinﬁ, Cooperation
" mFl[::E themselves aware of (he educational problems and needs of (he and Performing Ars will be done through observation of the students
ROl | and viva will be conducied on their experiences and writien report preparcd

s« ecnable Lh-::u1_sclves for preparing youth for sustainable development,
* develop their personality through community service.

Melt_mdnlu_gy: ']_“hc stqdﬁnls-will spend 10 days at a siretch during Lhe academic
year in the identified village. Separate activitics will be undertaken CVETy vear oul

by the student teachers.
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- Letter Grade - Grade Point
- O (Oulstanding) - 10D

- At Excellent) - 9(-99

= A{Very Good) - 80-89

- B+{Good) - 70-79

- B{Above Average) - 50-69

- C{Averape) ] - 50-539

- P (I’as5} - 40-4%

- F(FFail) - Below 44

- Ab (Absent) -0

B.Sc.B.Ed. Part-111
Group B : Core Courses
CC -1 PHYSICS

Scheme Exam Duration Max. Marks Min.Pass Marks
Paperl . 3hrs 40 T

Inicenal 10 36

Paper 1 3hrs. : 40 o—

iniernal ' 10

Practlical 5hrs. 50 — 18

Note 1: [nternal Marks will be awarded on the basis of two intemal wrillen wsis
each of 10 marks for each paper and the average of both the tests will be
: taken.
Note 2: There will be wo experimients, The distribution of marks will be us [ollows:
Two cxperiments

Izach of 15 marks 30 marks
Viva voce | 0 marks
Record 10 marks

Total 50 marks
Note 3: The paper is divided in five independent units. Two questions will be set
(rom cach umit. The candidates are required (o attempt one question [rom
each unit. MKCSA system of units is Lo be used. The question paper shall
have at least 30 percent weightage of problems und numericals.

CC —1(I) Paper- 1: SOLID STATE PHYSICS, S0LID STATE DEVICES
AND ELECTRONICS

Durntion- 3 hours Max. Marks: 40

Solid State Physics

Unit I

Overview: Crvsialline and glassy fonns, liguid cryslals, glass Iransition,

Structure: Crysial structure, periodicity, lattices and bases, fundamental translation

vectors. unjt cell, Wigner-seitz cell, allowed rotations, latnice types, lattice planes.

common crysial structures,

Laue's theory of X-ray diffraction, Bragg's law. Laue paticrns.

Bonding: Potential between a pair of atems, Lennard-Jones potential, concept of

cohesive energy. covalent, Van der walls, ionic, and melallic crystals.

M T e
i i
.
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Magnetism: Alomic magnetic moment. magnetic susceplibility, Dia-, Para- and
Ferra-magnelism, Ferromagnelic domains. hysieresis.

Unit-1T

Thermal properties: lailice vibrations. simple hurmonic oscillntor, second order
expansion of Lennard-Jones potential about the minimum, vibrations ol onc
dimensional monatomic chain under harmonic und nearest neighbour interaction
approximalion, concepl of phonons, density of modes (1-D}), Debye medel; latlice
specific heat, low temperature Himit, exlension (conceptual) to 3-1),

Band structure: Flecirons in periodic potential, nearly free electron model
(qualitative), cnergy bands, cnergy gap, metals, insulalors, semiconductors.
Motion of clectrons: IFree elcctrons, conduclion ¢leclrons, electron ¢ollisions, mean
free path, conductlivity and Ohuy’s law. Densily of slales, Fermi cnergy, Jermi
velocity, Fermi-Dirac distribution.

Unit 111

Semiconductors: Intrinsic semiconduciors, clectrons and holes, Fermi level,
Temperature dependence of electron and hele concentralions, Doping, impurily
slates, n and p type semiconductors, conductivily, mebilily, Hall eflect, Hall
cocllicicnt.

Semiconductor devices: metal-semiconductor junclion, p-n junction, majority and
minarity carriers, diode, Zener and tunnel diodes, light emitting, diode, transistor,
solar cell. _

Advanced Malerials: Superconduclors, [ullerencs, carbon nanotubes, graphencs,
nanomaleriuls.

Eleclironics

Unit TV

Power supply: Diode as a circuit element, load line concepl, rectification, ripple
factor, Zener diode, vollape stabilization, [C vollage repulation, characteristics ofa
transister in CB, CE and CC mode, graphical analysis of the CE configuration, low
frequency equivalenl circuils, h-paramelers, bias stabilily, thermal runaway.

Field effect transistors: 1-V curves of JFET, biasing ol JFET, operation of JFET,
source follower, depletion and enhancement mode, MOSTET, biasing of MOSFIZ,
FET as variable voltage resislor, digital MOSFET circuts, Tunnel diode, concept
of negalive resistance, characteristics and working of wanel diode, UJT- 1ts
construction and working, UJT as relaxation oscillator.

Unit V

Small Signal Amplifiers: General principles ol operation, elassification. dismninn,'

RC coupled amplifier, pain, frequency respense, input and output impedance,
multistage amplifiers, translformer coupled amplifiers, Equivalent circuits at low,
medium and high frequencies, emilter follower, low {requency common-source
and common-drain amplifier, Noise in electronic circuits.

Texthooks and Relerences

1 C. Killel; Introduction to Solid State Physics, V' Edition (John Wiley and
Sons, New York, 1976) '

2. S 3ackmore; Solid siate Physics, 11" Edition {Cambridge Universily press.
Cambridge)

3. N W Ascroft and N I} Mermin: Solid State Physics (Holt, Rinchart and
Winston, New York, 1976)
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4, B G Streetman: Solid State Electronic devices. 1™ Edition (Prentice=Hall
of India, New Delhi, 1986) _
5. W D Stanlcy: Electronic Devices. Circuits and Applications, (Prentice-Hall,

New Jersey, USA, 1938)

. B, ] D Ryder: Electronics Fundamentais and Applications, 1" Edition

(Prentlice-Hall of india, New Delhi, (986}

7 I Miliman and A Grabel; Microelectronics, Inlernational Edition (MeGraw-
Hill Book Company, New York, 1988).

8. R. }. Singh, Solid Stalc Physics (Pcarson, 2012)

9. J. P Srivastava, Elements of Seolid Staie Physics (PHI, 2006)

10. Anke Krueger, Crbon Materials and Nanotechnology {Wiley-VCII, 2010}

11. C. N. . Rao and A. K. Sood, Graphenc synthesis, propertics and
phenomena {(Wiley-VCH, 2010)

CC -1 (ID - Paper 11 : QUANTUM MECHANICS AND STATISTICAL
PHYSICS

Durntion- 3 hours. Max. Marks:40
Note: 1en questions will be set in all, two questions from each unit. Candidates
have 1o answer {ive questions taking one question from each unit.
Quantum Mechanies
Unit-1
Origin of the quantum theory- Faifure of classical physics Lo explain the phenomena
such as black-body spectrum, photoclectric effect, Rilz combination principle in
spectra, slability of an atom, Planck’s radiation law, Ginslein’s explanation of
pholeelectric effect, Bohr's quantization of angular momentum and its applicalion
to hydrogen atom, limitations of Bohr's theory.
Unit 11
Wave-particle duality and unceriainty principle- Louis de Broglic’s hypothesis [or
matier waves, the concept of wave and group velocitics, evidence for diffraction
and interference of 'porticles’, experimental demenstration af matter waves,
Consequence of de Broglie’s concepts, quantization in hydrogen alom, energics ol
a particle in a box, wave packets, Heisenberg's uncertainty relation for p and X, uts
exlension o encrgy and time,
Consequence of the uncertainty relation: gamma ray microscope, diffraclion af a
slit, particle in a box, position of electron in a Bohr orbil.
Quantum Mechanics: Schrodinger’s equation, Postulatory basis ol quanium
mechanics, operators, expeciation values, transition probabilities.
Unit Il
Applications of quantum mechanics to particle in a onc dimensional and threc
dimensional box, harmonic oscillator, reflection at a step potential, transmission
across a polential barrier. I
Hydrogen atom: natural occurrence of n, 1 and m quantum numbers, the rclme‘d
physical quantities, comparison with Bohr's theory, Wave functions, Probabilistic
interpretation,
Statislical Physics
Unit 1V
The statistical basis of thermodynamics: Probability and thermadynamic probability,
principle of equal a-priori probabilities, probability distribution and its narrowing
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with incrcase in number of parlicies, The cxpressions for average propertics,
Conslraints. accessible and inaccessible states, distribution of particles with a given
tolal energy inlo a discrele sel of eperpy slales.

Some universal laws; The mu spice representation. division ol mu space into cnergy
shicets and into phase cells ol arbitrary size, application to ene-dimensional harmonic
oscillatar and [ree particles, Equilibrium between lwo systems in thermal conlact,
bridge with macroscopic physics, robability and entropy, Boltzmann cntropy
relation, Statistical interpretation of second law of thermodynamics, Bollzmann
canonical distribulion law ond 15 applications, rigorous [orm ol equipartition of
cnergy. Partilion function and ils applications, Saha’s jonization [ormula,

Unil ¥

Maxwellian distribution ol speeds in an ideal pas, Distribution of specds and of
velocities, experimental verification, distinclion between mean, rms and mosl
probable speed values, Doppler broadening of spectral lines.

Transition Lo quantum statislics: ‘h” as a natural conslant and its implications, cases
of particle in a one-dimensional box and one-dimensional harmonic oscillalor,
indistinguishabilily of particles and its consequences, Bose-Einstetn and Fermi-
Dirac condilions, applicalions 1o liquid helium, lree electrons in a metnl and photons
in blackbody chamber, Fermi fevel and Fermi energy.

Textbooks and Relerences

,

ot 13 B Laud, Intreduction of Stalistical Mechanics (Macmillan 1981).
'3. F Reif: Statistical Physics (Mcpraw-Hill, 1988).

N K Haung: Siatistical Physics (Wiley Costern, 1988).
11.5. Mani and GK. Mchta: Intcoduction 1o Moedem Physics AfTilinted
Easlt West Press Py, Lid. New Delhi, 1998.
A. K. Ghatak and S. Lokanathan: Quantum Mechanics- Theory and
Application Macmillan India Lt. Delhi.

6. Non-relativislic Guanlum 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 set at the instilulional level.

el o e

v

(1) Study of a RC Transmission line at 5@ Hz.

(2) Study ol a LC transmission [ine
(i) a fixed frequency (ii) at variable {frequency

(3) (i) Sludy (he Recovery time as a function of frequency of operation and
switchtng current,
(ii) Recovery time of junclion diode and point contact diade,

(4) Design and study of a Zencr/ VR tube regulated power supply and study
Lhe regulation with various lead.

(9) Study the characteristics of a ficld effect transistor (FET) and desigh and
study of amplificr of finite gain.

{6) Study the characteristics of a unijunction iransistor,

(7) Study the frequency responses of a transistor amplifier (bipolar/FET)
oblain the input and output impedance of Lthe amplificr.

(8) Design and study of an R-C phase shift oscillator and to measure outpul

impedance ([requency response with change of component of valuc R &
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C).
(9) To study Lhe characteristies of a thermistor.
(10) Dircel measurement of magnetie field by PSSC Methad.

(11) To Tind the mass of electron by magic eye tube (F55() method).
(12) Study of the Hybrid paramelers of a {ransistor.

(13) Study of negative feedback amplificr. {F'requency response & bandwidth
to distortlion)

Laboratory tutorials

Find roots of [{x) = 0 by using Newlon-Raphson method

Find roats of f{x) = 0 by using secant method

Integralion by Simpson rule

To Iind the value of y at a given value of x by Runga-Kuila Melhod

Eight Queens Problem

String manipulations

Towers of Honai (Nonrecursive)

Finding first four perfect numbers

ol O Ll Ll o o=

CC 2 CHEMISTRY

Scheme Exam Duration Max. Marks Min. Pass Marks
Paper § 3hrs. 40 =—-

internal 10

Paper II 3hs. 0 S— 36

Internal 10

Practical 5hrs. | 50 — 18

y
Note 1:  Internal Marks will be awarded on the basis of two intemal written tests

each of 10 marks for each paper and the averape of beth the tests will be

taken.
Note 2 ; There will be three experiments, The distribulion of marks will be as
{ollows:
Three experiments (one {rom cach group}
Experiments (3) 4Q marks
Viva 05 marks
Record 05 marks

Total 50 marks

CC 2 (I) — Paper I - Organic Chemistry
Duration- 3 hrs. Max. Marks:40
Note:  The paperisdivided in five independent units. Two questions wilf be set
from cach unit. The candidates arc required to attempi one question from each unit,
Unit I Chemistry of hydroxy compounds '

(A) Alcohols classificalion and nomenclature.Monohydric alcohols-
nomenclature, methods of formation by reduction of aldehydes, keloncs,
carboxylic acids and ‘esters. Hydrogen bonding. Acidic naturc. Reacliens
of nlcohols. -

Dihydric alcohols-nomenclatre, méthods of formation, chemical reactions

of vicinal glycols, oxidative cleavage [PB{OAc), and HIO,] and pinacol-
pinacolone rearrangement.
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- (B)

(€)

Trilydric alcohols- namenclature and methods of formation. chemical
reactions of glycerol.

Phenols: Nomenclaiure, siruclure and bonding. Preparation of phenols,
physical properties and acidic characler. Acidic strengths of alcohols and
phenols, resonance siabilization of phenoxide ion. Reactions ol phenols-
electrophilic aromalic substitution, acvlation and carboxylation. Mechanism
of Fries rearrangement, Claisen rearrangement, Gautterman synthesis,
Hauben-Hoaesch reaction, Lederer-Manasse renction and Reimer-Tiemann
reaclion,

Ethers and Epoxides: Nomenclature of ethers and methods ol their
formation, physical properLics. Chemical reactions — cleavage and aulo
oxidation, Ziesel's method.Synthesis of epoxides. Acid and base-calalyzed
ring opening of cpoxides, oricmation ol epoxide ring opening. reactions al
Grignard and Organolithium reagents with epoxides.

Unit [1 Carbony! compounds

(A)

(B)

Aldehydes and Ketones: Nomenclaure and strucsure ol carbonyl group.
Synthesis of aldehydes and ketones with particular reference Lo the synthesis
of aldchvdes from acid chlerides. synthesis of aldehydes and ketones using
t. 3-djthianes, synthesis ol kelones from nitriles and from carboxylic acid.
I’hysical properties:

Mechanism ol nuclcophilic additions Lo carbonyl group wilh particular
emphasis on Benzoin, Aldol, Perkin and Knocvenagel condensations,
Condensation with ammonia and its derivalives, Willing reaction, Mannich
reaclion.

Use af acelals as prolecninig froups Oxidmion of aldehydes, Bacyer-villiger
oxidation ol ketones, Cannizzaro reaclion, MPV, Clemmenscn. Wolft-
kishner. LIAIT, and NaBH reduclions, Halogenation of cnolizable keiones,
Intraduction to &, P unsaturated aldehydes and kelones.

Unit 111 Carboxylic Acids and its derivatives
(A) Carhoxylic Acids: Nomenclature, structure and bonding. physical

(B)

propertics, acidity of casboxylic acids, effects of substituents on acid
sirenpth, Preparation ol carboxylic ncids. Reaclions of carboxylic acids.
Hell-Volhard-Zelinsky reaction. Synthesis of acid chlorides, esters and
amides. Reduction of carboxylic acids. Mechanism of decarboxylation.
Melhads of formation and chemical reactions ol unsaturated monocarbaxylic
acids,

Dicarboxylic ucids: Mcthods ol formation and cffect of heat and dehydrating
agenls,

Carboxylic Acid Derivatives: Structure and nomenclatre of acid chlorides,
esters. amides and acid anhydrides. Relative stability of acyl derivalives,
Physical properties, inlerconversion of acid derivetives by nucleophilic acyl
substitulion. Preparation of carboxylic acid derivalives, chemical reaclions,
mechanisms of esterification and hydrolysis (acidic and basic).

Unit 1V Nitrogen containing compounds and Enclales
(A) Nitroalkanes and Nitroarenes: Preparation of nisroalkanes andl nilroarenes.

Chemical reaclions of nitroatkanes.
Mechanisms of nuclcophilic substitulion in nitroarcnes and their reductions
in acidic, nculral and alkatine media. Picric acid. Halonitroarenes: Reaclivily.

R e . oy gy - SR _M :
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(B} Amines: Structure and nomenclature of amines, physical properties.
Siereochemisiry of amines, Separation of a mixture of primary, sccondary
and teriiary amines, Structural features efTecling basicity ofamines, Amincs
salts as phase-transfer catalysts, Preparation ol alkyl and arvl amincs
{rcduclion of nitre compeounds, nitriles), reductive amination of aldchydic
and ketonic compounds, Gabriel-phthalimide reaction, [o(mann bromarmide
reaclion. Reactions of amines: Electrophific aromatic subslitution in aryl
amines, reaction of amines with nitrous acid. Synthetic transformalion of
aryl diazanium salts, azo coupling.

(C) Organic Synthesis via Enolates: Acidity of a-hydrogens. Synlhesis of'ethyl
acetoacetate by Claisen condensalion and Synthesis of dicthylmalonale,
Keto-cnol 1automerism in ethyl acetoacelate. Syntheltic applications of cthyl
aceloacclate and dicthylmalonate. Alkylation of 1,3-dithianes.

Unit ¥V Electromagnetic Spectrum: Absorption Spectra '

(A) Uliraviolet (UVY) absorption spectroscopy — absorption laws (Beer-
Lambert law), molar absorplivity, Lypes of electronic transitions, e(Tect of
conjugation. Concept of chromophore and auxochrome. Bathochromic,
hypsochromic, hyperchromic and hypochromic shifls. UV spectra of
conjupated enes and enones. Weodward Fieser rules for calculation of
absorption mixima in dienes and @, [} unsoturated carbonyl compounds.

(3} Infrared (IR} absorption spectroscopy — molecular vibrations, Hooke's
law, seleclion rules, intensily and position ol IR bands, fingerprint region,
characteristic absorption of various functional groups and interpretation of
IR spectra of simple organic compounds.,

Text Books and References ‘

1. " Bruckner, R. Advanced organic chemisicy : reaclion mcchanisms Academic
Press

Lowry, Thomas H, Mechanism and theory in organic chemisiry Addison-Wesley
Kalsi P § Reaction Mechanism é1h Ldition

Singh Mukherjee, Reaction Mechanism

,  Robert M. Silverstein, Spcclrumclnc Identilication ni‘ Orgonic
Compounds, Wiley .

Lowry, Thomas H. Mechanism and lhem}' in organic chemistry Addison-Wesley
Francis A Carev Organic Chemistry fourih edition.

Bahl. Arun A texibook of organic chemistry S. Chand and Co. Lid.

CC 2 (1) - Paper-11 PHYSICAL CHEMISTRY
Duraiion- 3 hrs. Max. Marks:40
Nate : The paper is divided in five independent units. Two questions will be set
from cach unit. The candidates arc required 1o atlempt one question from
¢ach unit, .
Unit 1 Elementary Quantom [Mechanics
Black-body radiation, Planck’s radiation law, photoclectric cfiect, heat
capacity of solids, Bohr's model of hydropen atom {no derivation} and
ils defects, Compton cficet, De Broglic hypothesis, the Heisenberp's
unceriointy princtple, Sinusoidal wave equation, Hamiltonian operalor,
Schrodinger wave equation and ils importance, physical interpretation of
Lhe wave function, postulates of quantum mechanics, particic in a one
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dimensional box.
Schrodinger wave cqualion for H-alom, scparalion inlo three ¢quations
{withoul d¢rivation), quanium numbers and their importance. hydrogen
like wave [unetions, radial wave lunclions, angular wave [unclions.
Unit [I Molecular Orbital Theory
Rasic ideas, criteria for forming M.O [rom A.O , conslruclion ol M.O's
by LCAQ-IL*, ion, calculalion ol encrgy levels from wave funclions,
physical piclurc of bonding and ant bonding wave functions, concepl of
G. G*. T, 1* orbitals and their characteristics. Hybrid orbitals — sp. sp*,
sp?, calculation of cocfTicicnts of A.(.s used in these hybrid orbilals.
[niroduction to valence bond model ofH,, comparison of M.O. and V.B.
models.
Unit Il Fundamentnls of Spectroscopy-1

(A) Spectroscopy: Introduction: ¢lectromagnelic radiatien, régions of (he
spectrum, basic features ol difTerent specirometers, staiement of the Bom-
Oppenheimer approximation, degrees of freedom.

{B} Rotational Speetrum: Dialomic molecules, Energy levels of a rigid rolor
(semi-classical pringiples), seleclion rules, spectral intensity, distribulion
using population distribulion {Maxwell-Bollzmann distribution}

_ dclermination of bond Yengih, qualitative description of non-rigid rotor.
isolope ellect.

(C) Vibrational Spectrum: Inlrared spectrum: energy levels of simple
harmonic oscillalor, selection rules, pure vibrational spectrum, intensity,
determination of foree constant and qualitative relation of lorce constant
and bond cnergics, eflccl ol anharmonic motion and isotope an the
speetrum, idca of vibrational frequencies ol dilferent funclional groups.

Unit I'Y Fundamentals of Spectroscopy-l1I

(A) Raman Spectrum: Concept of polarisabilily, pure rolalional and pure
vibralionl Ramnn spectra of diatomic molecules, seleclion rules. . -
and n M. O.. their encrgy levels and the respeclive (ransittons.

(B) Eleetronic Spectrum: Concepl of potential cnergy curves lor bonding,
and antibonding molecular orbilals, qualilative description of sclechon
rules and Frank-Conden principies.Qualitative description of 6. - and
n M.O., (heir encrgy levels and the respective transitions,

Unit ¥ Photochemistry and physical properties ol matter

{A) Photochemistry: Intcraclion of radiation with maltter, difference betwecn
thermal and photochiemical processes. Law ol pholochemisiry: Grethus-
drapper law, Stark-Cinsicin law, Jablonski diagram depicting various
processes occurring in the exciled stale, qualitative descriplion of
NMNuorescence, phosphorescence, non-radiative processes {inlernal
conversion, inlersysiem crossing), quantum yiceld,- pholosensitized
reactions — cnergy transfer processes (simple examples). '

(B) Physical propertics ol matier: Oplical activily, polarizalion — (Clausius
— Mossoiti equalion), aricntation ¢f dipoles in an clectric [ield, dipole.
moment, induced dipoic moment, measurcmenl of dipole moment
temperature method and refractivity method, dipole moment and struciure
of molecules, magnetic propertics-paramagnetism, diamagnetism and
ferromagnetics.
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Text Books and References
I.  Mahendra R Awode, Quanium Chemistry S. Chand Publishing. .
2. A K Chandra, [ntroductory Quanium Chemistry, Tata MeGraw-Hill
Educalion

3. Peter Atkins Julio de Paula, Atkins® Physical Chemistry Oxford University
Press, .

4. Roberl J. Silbey, Robent A. Alberty , Moungi G. Bawendi, Physical
Chemistry 4th Edition, Wiley

3. Colin N. Banwell, Fundamentals of Molccular & Spectroscopy, Tala
McGraw-Hill Education

6.  Waller S. Struve, Fundamentais of Molecular Spectroscopy, Wiley

PRACTICAL
Puration: 5 Hours - Max. Marks: 50 M¥in.Pass Marks: [8
Note: The students should be given exposure of any research labs and
instrumentation center/ reputed university lab/ industry/ government
labs of northern region. B
A. [I[norganic Chemistry
Synihesis and analysis
Preparation of sediumtrioxalatoferrate(I1l), Na,[Fe(C,0,),] and
determination of its composition by permaganomelry.
Preparation of copperiertraamming complex. [Cu{NH,},150,.
Preparation of Ni-DMG complex, [Ni{DMG).].
Preparation of cis- and trans ~ bisoxalatodiaqua chromate (I11) ion.
Gravimetric Analysis '
Cu as Copper thiocyanate.
Ni as Nickel dimethylgloxime
Organic Chemistry
ynthesis of Organic Compounds
Acelylating of salicylic acid, aniline, glucese and hydroquinone.
Benzoylation of aniline and phenol.
Aliphatic electrophilic substitution: Preparation of iodoform from ethanol/
acelone
Aromatic clectrophilic substitution:
(1} Nitration: Preparation of m-dinitrobenzene and p-nitroacetanilide
(1) Halogenation: Preparation of p-bromoeacetanilide and 2,4,6-Iribromophenol
(1i1) Diazolization/coupling: Preparation of methyl orange and methyl red
{iv) Oxidalion: Preparation of benzoic acid from (oluene
{v) Reduction: Preparation of aniline from nitrobenzene and m-nitroaniline from
- m-dinitrobenzene.
Physical Chemistry
. Electrochemistry
pH metric: Acid-Base Titralion.
To determine the strength of the_given acid conductometrically using
standard alkali solution.

B i
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C. To determine the solubility and solubility prndu.cl of a sparingly solubility

product of o sparingly soluble electrolyte conductomelrically.
d. To determine the ionization constent of a weak acid conductometrically,
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ce

To titrale polentiometrically the given ferrous ammenium sulphale solulion
using KMnO,/ K,Cr,O, as litrant and calculate the redox potentinl of Fe®*/
Fe**sysiem on the hydrogen scale.

2. Chemical Kinelies

To sludy the saponilication of ¢thy| acctalc kinetically.

CC -3 Z00OLOGY

Scheme E-xam Duration Max. Marks Min.Pass Marks
Paper | 3 hours 4 {External) |
10 {[nternal)
Paper 11 3 hours 40 {Externa) 36
1¢ (Internal)
Praclical 4 hours 58 (Extermnal) 18

Note : Internal Marks will be awarded on the basis of two internal wrilten (esls
cach of 10 marks for each paper and the average of both the tesis wi)l be
taken.

CC-3(I)-PAPERI: DEVELOPMENTAL BIDLOGY
Duration : 3 hrs. Max. Marks : 40
Objectives :
To cnable students 1o comprehend the modem coneepls of Developmenial Biology
i0 undersiand the Developmental sequences in verlebrates; to compare the
Deveiopment of organs and syslems.
Note : The paper is divided in five independent units, Two questians will be sel
from each unit. The candidates are required Lo altempt ene guestion from
¢ach unit,

Unit -1
a) Cancepts and scope of Developmertal Biology
%) Gumelogenesis: i} Structure "and Lypes of spermalozoa,
spermitogenesis .
1)  Structore and ypes of epgs, oogenesis
c) I'eritlizalion : types, mechanism and sipnificance
d) Cleavage : Types and patterns of cleavage, falc map.
Unit -11
a) Gastrulation : Morphogenclic movements and significance.
b) Development up Lo the end of neurulation
c) Meclamorphosis ef ladpole larva, hormonal control of metamorphosis
Unit —I1I |
n) Development of [rog up to formation of advancee tadpole, normal table of
development ;
b) Embryogenesis of chick: Development up to neurulalion, labulation.
c) Development ol chick according to the hours of incubation — 18 hours,
21 hours, 24 hours, 33 hours, 48 hours, 56 hours, 72 hours, and 96 hours.
d) LExtra embryonic membranes of chick — developmenl and funciions.
Unit-1V
a) Placenta and placentation in mammals.

b) Parthcnogenesis: notural and artificial




|

= Tl

94 / M.D.5.U. Syllabus / B.Se. B.Ed. Programme

M.D.S.U. Syllabus / B.Sc. B.Ed. Programme - {95

c) Regencralion mechanism in animals, sieps of limb regeneration in
amphibians,
d) Stem cells and their signiflicance,
Unit -V '
a) Llementary idea of the [ollowing developmenlal process
i) Embryonic induction®
ii} Organizer concept
. i1i) Difierentiation
b) Teralogenesis : Genetic and environmental teralogencsis
¢) Aging and senescence.

Textbooks and Referencos;

1.
2.

3.

Duralion : 3 hrs.

Development Biolopy by ST Gilbert, 10", (Sinnauer Assciate , 2014)
Develapment Biology by K.V. Sastry & Vinita Shukla — (Rastogi
Publications 2008) '

Introduction to Embryology by B.l. Balinskly — (W.B. Saunders,
Philadelphia, [976)
Foundations of Embryology by B.M. Paten and B.M, Carison.
Foundations of Animal Development by A_F. Hopper and N.IH. Hart (Oxlord
University press, New York, [980) |
Vericbrale Embryology by R_.S. McEwen ( Oxford & 1.13.M Publishing Co.,
New Delhi) - ' :
Deveclopment Biology by J.W. Brookbank.
Patlerns and principles of Animal Development by J.W. Saunders Jr
Embryology by Barih 1G (1966}_—' Holt Rinchar &Winslon
Embryology by Berril N & Karp G ( 1960) -Holt Rinchart &Winslon

[Fundamenlals of Comparative Embryology of Vericbrites by hucliner AT (
1967) — McMillan Co.

Chordale Embryology by Mohan Arora (1985) — Atma Ram & Sons
Labaratory manual of Velebrate Embryology by Rugh R-Allicd Pacilic Pvi
.Lid

Chordale Embryology by Yerma PS& Agarwal VK -Chand &Co,

Modern Development Biology , Dr KC Soni Hindi Edition, Cellege book
centre , Chaura Rasta Jaipur , Dr KC Soni Hindi Edilion, College book
cenlre , Chaura Rasla , Jaipur

CC-3 I.{I-[} -PAPER ,If : ENVIRONMENTAL STUDIES , ETHOLOGY

" AND ECONOMIC ZOOLOGY
Max. Marks : 40

Unit -1

a) ,Environment ; - Atmosphere. lithusphere and hydrosphere as habitats and
ecological lactors. | o

b) Abiolic [actors : - Light and Temperalure as ccological faclors, imiting
faclors . Licbig's law of minimum and Shelford Law of lolerance - ‘

¢) Lcosyslem : Types. slructurc. funclions and cxample, D}'namu?s_ ol
Ecosysiem, Fcological, Pyramids, encrgy flow in ccusystcm,_pruduclml}‘,'.

d)  Biochemical cycle- waler, nitrogen and sulphur cycies, recycling of organic
nulrienis. ‘ o

¢) Population ; - Definition and ullrihulcs-dcnsily—-nnlah_:}', vital ll:ldl:}-:., age
distribution, prowth pattermns, migration, dispersal, dispersions, Enviromental
resistance, carrying —capacity for a population.

fy Biotic Community — Definition, Structure, Specics, Ecotone, edgc ::t'ﬁ:ﬂ.::.ts,
niche. community stability, Ecological succession, lntra and [nterspecilic
interaction. All types of animal associatjon.

g) Elementory statistics * centeal tendencey, test of significance.

Unit-I1

Pollution: Types and Causes | _
a)  Airpollution: sources, acid rain, phatochemical smog, prevention and control

b) Water pollution: sources, prevention and controls, eutrophicution.
¢} Noise pollution: sources, prevention and control.

d)  Soil pollution: sources, prevention and control

¢)  Thermal pollution.

Unit — III

a) Green housc eflect and global warming

b} Dcpletion of azone layer.

c) Nawral Disaster — Earthquake, Tsunami

d) Natural Resources and conscrvation — Non Rencwable and Renewable

¢) Biomagnifications

Unit -1V

b) Introduction and history of Ethology. . | |

¢) Dehavior - Innate (lropism, Texis, reference instincts) and Acquired (leaming
and reasoning) o | _

d) Motion : Ciassificetion of directional movemens:- kinesis, lrnplsm.& laxis

¢} Communication :- Definition, (ypes of signal (touch, sound, Chemical, and
visual), meta comunication phenomenon

f) Societics: characteristics and advantage with special reference to honey bee,

Objectives :

and monkey
To enable stndents to understiand the energy sources, [low of cnergy and ' Unit =¥ : :
conscrvation; 10 understand the recycling ol minerals and nutrienis in ecosystem; a} Economic Imporlance ﬂf_lnl""%ﬂﬂhmtﬁﬂ {AP”;’“I“PIE, Aquaculture,
(0 understand the dynamics of population; (o undersland causcs of pollution; 10 Sericulture). : 3 B
comprchend arigin of lile, animal behavior and ¢conomic importance of animals b) Insccts ns pests and their managemenl w 2" E
with wild lile prolection. c) [Economic Importance of vertebrates {]f‘|sh cu!llurc‘anfi._Pﬂulmr culufrc} '
Note : The paper is divided in five independent units. Two questions will be sel - d) Wild life of Indie; causes of cllcplv:tmn, ‘-‘-'li_d life, mﬂqﬂs_ﬂf wild I_‘ﬁ:
from edch, unit. The candidates are required to atiempt one question from conservation, Red data book. Environmenal legislations (Wildlife Protection
ceach unit. | Act, Environment act, Wild life scenario in und around central foot hills of

J the Arawali and the thar.
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Texthooks and References

1,
7.
3.

10.
El.
12,

1.

Duration :4 hours

Cnvirgnmemal Bielogy . M Calver , Cambridge Pub 2009.

IFundmentals of Ecology of E.B. Odum — W,B, Saunders, Philadelphia)
Fundmentals of Ecology af Gene P Odum & Gray W Barrelt 3% ed., Cengape
l.earning 2011

Environmental studies hy 8. V.8 Rana — Rasliogi Publication, 2008
Animal Ecology by S.P. Singh 6™ Revised Edition — Raslogi Publications,
2008

Basic Geology by E.P. Odum { Holl, Rinchar& Winston , New York)
Ecology by §.K..Charles — Pretice Hall of [ndia, New Delhi)

Ecology : Principle and Applications by Chupman E { 1988) -
CambridpeUniversity Prss

Modern concepl ol ecology by Kumur D { 1986} Vikas Publication House,
Ecology and Environmenl by Sharma PD (1291} — Rastogi ublicatien
Environmental Biology by. Trievedi PR & Gurudeep Raj (1992)

Animal Ecology and Bioslalistics, Dr KC Soni Hindi Edition college book
centre, Chaura Rasta, Jaipur

Mammalian Endrocrinology and Anrimal Behavior , Dr VS Pawar, Hindi
Edition, College book ceatre, Chaura Rasta Iaipur

PRACTICAL
Maox .Marks : 50

Objcclives:

To develop the skills ol staining and mounling of embryos ol chick/lrog/insect as
per UGC puidelines: to understand the development patierns of chick and frog. To
enable students (o analyses the physico-chemical and biological faclors of waler
rnd soil sample ; 10 idemily and estimate quantitativelv 1the aguatic arganism and
their adaplation; (o observe the population growth patierns.

Practical work based of Paper I and 11

Coursc conlent:

NE
2.
L3

L

Study ol'types of sperm smears preparation.

Study ol diferent types of eggs ant:cl, Frog, l1en)

Study of epgs, cleavage, blaslula, “gastrula, neurula, (a1l bud. hatehing,
mature, ladpole larval metamorphic stages of toadlev/lorglet.

Sludy ol embryological slides of various slages of [rog.

Study of embryological slides of various stages ol chick.

Study of development of chick with the help of charts /CD{s /Vidco/ MM
cle. :

1} Whole mounts : 18 hrs, 24 hrs, 33 lirs, 48 hrs, 36hrs, 72hrs, and 26 hrs,
of incubation period embryos.

i) Study of primitive streak stage in living embryo afler removal of (he
biastoderm from the-egg or though multimedia film ete.

iii) Study of the embryo at various stages of incubation in vivo by making a
window in the egg shell.

Frog embryology — Study of spawn, identification of dillerent siages
through modelfcharis/multimedia cte.

Micratomy — Fixalion of tissue from cadaver/ unbanned animal, pmcﬂssmg

M.D.S.U. Syllabus / B.Sc. B.Ed. Programme o7

Max. Marks : 50
Min.Pass Marks: 18

and inlilimtion o wax. prepsration ol blocks, eulting of blacks. spreading of
ribbons and staining lor permanent slides (or bistelopical studics.

9, Sinwlation of an ccosystem in the luboratory.

10. Delermination of oxygen colent of waler sample by Winkler's method.

1. Determination ol chloride conlent of waler sample

12. Determination of sulphates content of waler sample

13. Determination of dissolved CO, content of waler

4. Determination of lotal solid conlent of watcer

15. Delermination ol pIl of soil sample

16. Delermination of waler content in a given sample of soil

17. Delection of salts i.e. phasphales, sulphates, nitrales and chlorides in a given
sample ol water.

18. Exercisc on mean . median, mode and Lest of sigmilicance

Nole :

. The use of animal/ materials for dissection or otherwise is subjecl to (he
condition (hat these are not banned under the wildlife Protection Act and /
or as per UGC puidelines.

2. The above contenl will be covered Lhrough model /charts / multimedia/
slides etc.

3. The students are required to submit assignment on the lollowing.

a. One assignmenl on the insirument flechnigue aboul i1s principle, working,
precautions and applications ; and /or regents / solutions preparalions.

b. Report on study of wild life /ecosystem findusiry elc [rom their natural

habilat {¢xcursion}
Guidelines/Instructions for Practicnl Examination
Time allowed : 4 Yrs.

5. No.| [Exercise Marks
l. Tcmporary mounling * onc (Staining, identification, skelch) 3
2. Simulnted ecosystem ' 3
3. Permancnl slides —four ( [dentilication with reasons) g
4. Microtamy * -double staining and slide prcparation 8
5. Ecological experiment 6
6. Slatistical exercise 5
7 Practical record and slides 5
8. Vivi d
9. Project report and assighmenl 8
* as per UGC puidelines
CC4 BOTANY
Scheme Exam. Max. Marks  Min. Pass Marks
Duration
Poper | 3hrs. 40 (External}) ——
10 {Internal) 36
Paper [1 3 hrs. 4¢ {External) So-—
10 (Internal) '
Practical 4 hrs. 30 — 18
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Note : Internal Marks will be awarded on the basis of Lwo internal wrilten lesis

each ot 10 marks for each paper and the average of both the tests vill be
taken. -

CC—4(I) Paper — 1: STRUCTURE, DEVELOPMENT AND
REPRODUCTION IN FLOWERING PLANTS
Duration: 3hrs Max. Marks: 40
Note :-The paper is divided in five independent units. Two questions will be sl

from each unit. The candidates are required to attempt one question from
each unil,

UNIT- 1

The basic body plan of a flowering plant; Types of Tissue and Tissue System.

The shoot system: The shoot apical meristems and its histological organization:
vascularization of primary shoot in monocotyledons and dicotylcdons; formation
of inlernodes, branching pattern; monopodial, sympodial growth; canopy
archttecture; cambium and its functions; formation of secondary xylem; a gencral
account of wood structure in relation to conduction of water and minerals;

characteristics of growth rings, sapwood and hcart wood; secondary phlocin —
siruclure — [unction, relationships; periderm
UNIT - II

Leaf: Origin, development, arrangement and diversity in size and shape; inlernal
structure in relation to pholosynthesis and water lass; adaptations to water stress;
slomaltal types and (richomes; senescence and abscission.

The root system: The root apical meristem and its organisalion; differentiation of
primary and secondary tissues and fheir roles; structural modifications far storage.

respiration, reproduction and for internction with microbes,
UNIT -III

]
1

Flower: A modified shoot; development, structure and function of anther and pistil; -

Devclopment of male and female gametophytes; Types of pollination; attractions
and rewirds for pollinators.
UNIT -1V

Pollen-pisiil interaction: Sexual incompatibility; Genelic. physiological and
biochcmical basis of rejection reaction; metheds to overcome incompalibility.
Fertilization: Double fertilization, Apomixis, Parthenocampy

UNIT -V

Embryo: Embryo development in Dicots and monecols; structure and function of
suspensor, Polyembryony.

Endosperm: Types, development, structure and [unclions of endosperm, hauslorial
and ruminale endosperr.

Fruits: Development and types of fruits.

CC(Il) Paper—=1I: PLANT PHYSIOLOGY
Duoration: 3hrs Max. Marks: 40
Note :- The paper 15 divided in five independent units. Two questions will be set
from cach unit. The candidates are required to attempt one question from
each unit.

UNIT-1
Plant-water retations: Importance of water lo plant life; phvsical properties of

e —— ~en — Hipmmgy a-r -y PPt rn - e LRI T RET Bl L) i i
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water; diffusion and osmiosis; DPD and water polenlial conceptl. absorplion and
transport of waler: Transpiration and mechanism of opening and closing of slomata.
Faclors aflecting Lranspication,
Translocalion of organic substiances: mechanism of phloem transpori: source —
sink relationship; [actors aflecling translocalion,
UNIT - 11
Photosynthesis: Histarical aspecls; phmnﬁynihf_u: plgments; action specira and
enhancement eflecl; concept of two pholosystes; pholophospherylation: C,cycle;
C, cycle; CAM cycle; phoelorespiration; factors influencing phnmsynlhusis; C.&
C, plants. Signiflicance ol photosynihesis.
UNIT - I
Respiration: Acrobic and anacrobic respiration; respiratory substrates; Glycolylic
pethway of glucose degradation to pyruvic acid; tricarboxylic acid cycle; clectron
transport mechanism (chemi — osmolic theory); redex potential; oxidalive
phosphorylation; pentose phosphate pathway. Factors alfecling respiration.
UNIT -1V
Mineral nutrition: crileriyt ol essentiality of elements; essential macro — and micro-
clemenls and their rele; mineral uplake; delicieney and Loxicity symploms: water
culture technique; foliar nulrition.
Nitrogen and lipid metabolism: Biology of nitrogen — [ixalion; imparlance of
nilrate reduclase and its repulalion; amimonium assimilation; struclure and function
of lipids; fatty acid biosynthesis; B-oxidation; salurated and unsaturaled (atty-
acids: slorage and mobilization of [alty acids.
UNIT -V
Growlh and developmeni: Delinitions; phases of growih and developmenlt; Growth
Curve, kinetics of growth; seed dormancy, sced germinalion and faclors ol their
regulition; plant movements; the concepl of photoperiodism; physiology of
Howering: llorigen concepl; biological clocks; physiology of senescence, (Tuil
ripening; plant hormones auxins, gibberellins, cylokinins, abscisic acid and cthylene,
histery ol their discovery, biosynthesis and mechanism ol action,
photomorphogenesis; phvlochremes and cryptochromes, their discovery,
physiological role and mechanism of action. '
Text books and References
« [lepkins W.Q 1993, Introduction 1o Plant Physiology, John Willey &
Sons, New York USA,
+«  Salisbury 3. & Ross C.W, 1992 Plant physiology, Widsworth
Publishing Ceo. California, U.S.A.
e TaizL, & Zeiger E, 1998, Plant Physiolopy (Sceond Edition) Sinaucr
Associules Inc. Publishing U8, AL
PRACTICALS
Duration: 4 hours *ax. Marks: 50
Course Content
The [ollowing'experiments are to be conducted:
1. Analomy ol primary and sccondary growth in monocets and dicots using
hand scctions (or prepared slides), Siructure of secondary phloem and xylem.
Growlhrings in wood, Microscopic sludy of wood in T.S., T.L.S. and R.L.5.
Anomialous Sce. growil in Boerfiaavia, Nyctanthus and Dracaena

Min. Pass Marks: 18

—_ r - e e e r-=ra — 1. et |

s £ T PR R ey | e R S e e : o



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

g. Analomy of leal and Pecl mount [or stomatal Lypes/trichomes.
- Anatomy of (he root. Primary gnd secondary sirclure.

4.  Examination ofa wid
in: ‘tde range of flowers available in the locality
af therr pollination. e
5. [] - [ )
1itlrur]:mn:. ol anther, microsparogencsis (using slides) and pollen grains (using
: Stm ¢ mounts). Pollén viability using i vitro pollen permination.
?. Sill'#c:ttrc tf:l"m_*ulc and embryo sac development (using serial seetions).
: - ;p; ?fhper:mcnls .t{}.shuw vegetalive propagation: leal cultings in
r?ap wifum, Sansevieria, Begonia, slem cullings in rosc, salit, money
plant. sugarcanc and Bongainvillea. | . }
g. '?Erdmmmmn ol non-dormant and dormant secds
: @ demonstrate osmaosis using eap m N
embrane 2els
By Beap : ﬂnmnftu?mtn peels, polato
10. To study the c
: ¢ffect of temperature and al ih
u cch > pe
[0 suey b . ol on the permeability of

11. To demonsltrate plasmaolysis.

12. To compare the water holdin L ]
. _ E capacitly of soils {(cl J:
13. To demonsirate transpiration pull. } g Rstandiandy

14.  To compare the rates of transpiration in dj
spiration in different envi and
I — enl envirenmenial conditions.
:g 2111‘2 demunslrat;: the evolution of oxygen during photasynthesis
; compare the rates of ph j ifle ¥
i photosynthesis under difTferent environmenial

17. To demonstrate the necessi 1
sity of |
photosynlliesis. . ¥ ight, CO, and chlorophyll for

18. Scparation of photosynthetic pi

19. Dcnmnstrmimllj of ﬂm?;hic rcslfiliﬁngs e

20. Demonstration of annerobic respiration.

21. To d»::r.nﬂnstralc the liberation of CQ, during acrobic respiration
(B). Maintenance of a record of all activitics performed. |

CC-5 Mathematics

Scheme Exam Duration M
ax. Marks Min.
Paper-1 3 hours 60 (External) opass Marks
15 {Intemal
Paper-I] 3 hours 60 {Extcmal)J >
Note - 15 (Intemal)

Internal Marks will be awarded on the basis of two inlernal wrilten

tesls each of 15 marks
will be taken. ar each paper and Lhe average of both the tests

CC-5 ()Paper-1: C i
Duration: 3Hrs ’ LSRR ERE Max.Marks:60
. o ' x.Marks:
Euu;féa;h:n?:uﬁr IS d::i'!jed in five independent units. Two questions will be set
. The candidates arg required to allempt onc ' '
: | _ queslion from each
Unit1 Complex numbers, function of a complex variable, limits, Cauchy Rzm:];r::u

equations (Carlesian & polar forms), continui ; Sae
function. Analytic functions, ), tnuily, differentiability of a

|
1
i
]
|
!
|
|

TG
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Unit 11 Harmonic [unctions. Construction of an analylic [unclion Conlormal

mapping, Bilincar transformation, and its properti¢s, Elementary maps. [
(2) = 2 (z+\i7), 23,2z Sinz and Log z

v Unit 111 Complex integration, Compiex line integrals, Cauchy’s inlcgral theorem,

Indelinite integral. Fundamental theorem of Integral calculus, Derivatlive
of an analylic [unction, Liouville’s theorem, Poisson’s integral formula.

Unit 1V Morcra's theorem, Toylor's & Laurents serics, Maximum. modulus

principie, Schwarz’s Lamma, Singularitics, Zeros of an analylic function,
branchipoint, Moremorphic functions and Entire functions, Reimann’s
theorem, Casorati Wicrslrass (heorem.

Unit-V Residuetheorem, residue al a pole, residue al inlinity compulation ol

residue, Rouche’s theorcm, fundamental theorem of algebra, mitlag-leflel
cxpansian theorem, cvaluation of real definite integrals by contour

integralion.

Textbooks and References:

I, Complex Analysis: L. Alhfors (1979) McGraw Hill

2. Funclions of One Complex Variable §: J.B. Conway (1978) GTM Springer

3. Complex Analysis (Princeton Lectures in Analysis): E.M. Stein, R. Shakarch
{2003) Princelon Universily Press

4. Complex Analysis: G N. Purchil and S. P. Goyal, JPH, 2005.

5. Complex Analysis: A. R. Vasizhiha, Krishna Prakashan Media (") Ld.,

Meeguth, 11% ed, 2010.
6. Renl and Complex Analysis: Walter Rudin, Me-Graw Flill, New Delhi,

2006.

7. Functions of a Complex Variable: J.N. Sharma, Krishna Prakashan, Mcerut,
1998,

2 Function ‘Theory of Onc Complex Variable: R.E, Greene and 5.G. Kranlz
(2006) AMS

CC-5 (I1) Paper-11 : Mechanics
Duration: 3Hrs Max.Marks: 60
Nole ;- The paper is divided in five independent units. Two questions will be sel
(rom cach unit, The candidales are required Lo allempl one guestion {from cach unit,
Note :- The paper is divided in five independent units. Two guestions will be sel
fromm each unit. The candidales are required (o atlempl onc uestion [rom each unit.
UnitI  Analytical condilions of cquilibrium ol coplanar [orces, Virtual Work,
Catenary, Center of Gravily. '

r

Unit I Forces in three dimensions, Poinsol’s central axis, Wrenches, Null lincs
and plancs, Stable and unstable equilibrium.

Unit 111 Velocitics and accelerations along radial and transverse direclions, and
along lanpgenlial and normal directions, Simple Harmonic Molion,
Reclilincar mation under variable laws.

Unit IV Molion in resisting medium, Hooke’s law reiated problems on horizontal
and venical ¢laslic sirings. Constrained motion, circular and Cycloidal
motion,

UnitV lmpact, Direcl and oblique, Central forces, Central orbits, p-r equation,
Apses, Time in an orbil, Kepler's laws of planctary motion.



|

- —————— -t ==

———t— — o —————

- .=

102 / M.D.S.U. Syllabus / B.Se. B.Ed. Programme

Textbooks and References:

I
3.

Q.

7.

Instruclional Time: 6 periodsiweek
Exam. Duration:

Objcctives of the Course:

A Text Bonk on Dynamics: M. Roy & G. C. Sharma, S.Chund und Co..
New Dethi, 2006,

Elcrientary Mechanics: D.C. Gokhroo and S.1.. Bhargava. JPL, 2002,
The clements of Statics & Dynamics, Part-I Statics: S.1.. Loney,
Cambridge Universily Press, Cambridge, 5 ed., [954.

An Elementary Treatise on the Dynamics of a P
Bodics, Metric Edition:
1988. -

Elements of Dynamics: D.C. Gokhroo, S.R. Saini, & R.K. Aroru, J1°) [
1998,

Dynamics: Y.N.Gaur, A.K. Mathur. & M.C.
Jaipur-New Delhi, 2008-09.

article and of Rigid
S.L. Loncy, Surjeet Publication, New Delhi.

Geyal, Ramesh Book Depot,

Elentents of Statics: ¥.C. Sharma, 12.C. Gokhroo, & S.R. Sﬂini., JPH, 1496,

CC: 6 Schooling, socialization and Gender Concerns

Max. Marks: 75
External: 60
Imternal: 15

3 Hours

On completion ol course, 1he student-teachers will be able 1o

become aware of the processes of socializalion it home and school (hat
act as shaping factors in identity formation of the school going child (in
Indian contexts)

reflect critically on lactors that shape identity fermation and influence
sense of sell ol the growing “student’ as well as “teucher® in schoal as
well as out af school,

undersiand the processes that have shaped/continuc 1o shape one's own
sense of identity as *studenl’ and a ‘person” locuted in muilipls social
conlexts and roles

rellect on one's aspirations and possibilities in order o develop a prowing,
scnse ol agency asa *teacher’, a *professional’. as well as *human being’,
leiirn: about gendur issues in school, curriculum. lextual materials across
disciplines, pedapogical processes and its intersection with class, casle,
culture, religion and region.

Course Qutline:

Unit I: Secialization and Development of Selr

Undersianding (he nalure and processes of socialization

At home: family as 2 social institution: impacl of parenting styleschild
rearing practices; transmission of parental expeclations and values:

In the community: neighbourhood, extended family,
lheir socializalion funclions

Al school: impact of entry 10 school; school as a social instilulion; value-
[ormation in the context of schooling;

Understanding interface between hone, community and school;
tinkages vrithin wider socio-cultural context

religious group and

inler-

Unit IT: Emergence of ‘person’ and ‘identity’

Undersianding ‘idenlity formation’: emergence of mulliple identities in
the fermalion of a person placed in various social and institutional

103
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1 iciing 'identities’.
contexts; the need for inncr cohierence; managing cnnﬂ:ung l-?- et
Dtlcnni;mms of identity formatien in individuals and groups:

. class, gender.and religion _ B
%u]ficinﬂucr?cc of peer group, media messages, 1¢r_:hnuln_g:l,,
l 1on 1 : an socicly
globalization on identity formation in conlemporary Indian s y

Unit ITI: Schooling and identity formation

Unit 1V

i ton; ascribe ired and
Schooling as a process of identity formation: ascribed, acquired

e ion i ;. school
Echunlgﬂs a sile of identily formation in _lczgchcr and shludt;?;usrsc >
culture and «thos, leaching-lcarning praclices and teacher

the classroom _ . ‘ N
Polential ruh:’n!‘ school in developing natienal, secular and h

identilies 2 i

Coping with social complexitics: Role ot.'edu_cntmnj s Al
Cxpanding human aclivilics and relations; decreas lg \ idcnlil;'
Cl.':IIEIFl:ﬁliﬂn uncertainty and insecurities and the resulian

conthcls _ 3 f o s ambhava’.
Indian cunceplnt“vaaudhuwakummhukmn and sanﬂdhanncri! living
Relevance of education lor peace oricnted valucs and peac

Unit V : Gender and Education

1
- 1 ] L] - - - 2 "‘ ] 51
Gender Ideniities ard Socialisation Practices in: Family, Schom

Other Formal and Informal Orpanization. I
Gender bias in curticulum, drop out, Scx Ratia, Lilcracy:.

in Women's educalien. o '
Es&cns related 1o marginalized Women: ST/SC/Minonies, Physically

challenged women, victims of violence,

Modes of Learning Engagement:

' i ' = k 5 afl the
Introduclory leclures-cum-discussian., 10 mlrndlfm. Lul:y l[hﬂnl?nns 2
course — socialization, identity formation, saciological no
expericntial sense of 'sell” ele IR
Obscrvalions of schools and classraoms through the ‘

i ith 1¢ , mak) 1d notes
interviews wilh teachers, mﬂl\m.g fie . .
E]:ill-.lp discussion and exploration, around selccted readings and key

L
. ueslions . o
5 %’icwing sclected documeniaries and {ilm chppu'n‘gf. ;
' « Writing critical reviews of readings and 11kms vicwe
) Prescnlations of reviews N _ -
: Reflective, aulobiographical writing, lowards sclf-understandsng, on g
i ' initiaicd with this course;
h iLi pe 15 (Lo be inmitiaicd wi
al wriling, on course experiences (L0 | : th thi :
) :g l':'Ejt:t:umir-.u-.:-:? Lhrough the year, with occasional sharing with 2 ‘mentor’)
liJ'rm:lli":uln‘:.;i5.i1 1o a school and studying the role of school in suciahzrlitmn of the
| - i icling i itics with
2. ;ﬁ:swring notes on ways of managing conllicting identitlcs
illustrations. _ | L —
3 gllzfl}r'ing the school activities which enhance secular 1dc.nl!l:,f mfc:;gﬂ:;s,
4‘ Observing school processes that contribute (o peacelul living o
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_ and students.
3. Describ 3 -
> wr?z:hu?g ones’ own proacess of socializatio
It¢ 2 paper on elforis of the Central
Jurisprudences, '

7. Review
1 ‘. . -
8. Prepare :l“l]: l:r-‘:;:m article on Gender Issues in Educatian
L 0 - . i >
porton recenl trends in Educational development of girl child

y nqueling some experiences,
and State governments for Gender

Mo in India.
edes of Internal Ass
Wrillen Lests sament e
Any two of the Practicum - éﬂ
Su;ggcsted Rendings: >
. Palhak, Avijil (2002). Soci
-So lcations ol'S i
| doritis )- Social Implications ol'Schooling, New Delhi, Rainhow
. Kumar Krishna (200
4). j ing?
| {——" ). What is Worlk Teaching? 3% edition. Orient
. Krishnamurti ' i
" 1, J. Education and the Signilicance of Life, KF| Publications

Buller, I. {1990). Gend
" . er Tl emini
New York, Routledgo, r Trouble Feminism and (he subversion

5. Sharma, R&E. Annamalai.
] Mysorc. CIIL.
. IS:’.urnar,K. (2G01). Prejudice and Pride
: ﬁ[;uglgh; N;Iw Dclhi. Viking/Penguin
- walendu Mi : :
ey 15m[2[_1ﬂ4}. Identily and Religion Foundati : :
8. Bonnie G ew Delhi. Sage Publications .
: nnie {: - )
9, D::x':?ll? J:iif?r::jh’[l(zma}: Women’s Studies: The Basics. Reutledpe
& cdics i Nnm REIJP'LH {Ed) (2003). Warratives from th WEL. ’

10, Difanica, Gup::;l (Ef::lvj[;glhl. Recreating Knowledge, Sage ¢ Women's
' ! ) (2004). Caste in questi gyt :
[ Ecltu, Sage Publications. ) Caste in question Identity or Hierarchy. New

, ami o
In:l-::rr:llril:ﬂ 'Gi}m;;h % Usha Thakkar (Ed.) (2005). Cuitu
[2 S'lras'i l:.]' nT]g' New Delhi. Sage Publications: | "
. : dall, 1.&, [EdJ {“}99 C '
* Development, Theory R ). Culture, Socialization and M
: o il : Ui
Publication. ry Research and Applications in India. New Delhi 'Eaz::
3. Sen Amarty: - B
artyx (2006), Identity and Vi
: - iolence. Th i P
14 EIT:;L iﬂ':"llc" and Lane Penguin Books India F'vlE E.I:I;Slnn of Destiny. New
- aroar (2007). The E| Pioar
Parts ‘ ¢phant, the T . The
i gr?r::l;l:ﬂlb{ﬂpm two ol the book). New Delhi !‘I'E;;ui ;rfhf S PHone
gl o - (1986). Social Changes in Modern Indi - .
uolishers. ern India. Bombay. Allied

16. Vidyanathan, T.G (
=g » 1.4 (1989). 'Authorit Tor ;
17 II‘:[le] Dac dalus, Fall, 118 (H): M'}'yﬁgnd [dentity in India’, in ‘Another
[ ﬂl J'. : ] : 5
il 1‘re.:,1 Krishna Raj, (1986). Women Studics | ]
pcclives. Bombay. Popular Prakasham ESHITENIT ~SBme

I8. Repe, Sharmita (200

= 3( (ed), Sociology of

_r ok . . ' 2 E}’ n! Gﬂnd " ! 1hy T

19. of Feminist Sociological Knowledpe, Sage. er. New Delhi. The Challenge

NCERT (2006). Gende '

; : Issues in Educati ”

20. Bhas ¢ ucation, Position Paper. New : -

in, Kamla (2000). Understanding Gender. New &ﬂﬁ“;ﬁﬂg’r E.CERI'
- - A omen.

of ldentity.

5 ; ;
{2003). Indian Diaspora In Scarch ol Identiy.

School Histories ol {he Irecdom

and Making of

|.'
3,
]
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Instructional Time: 2 periods/week
Exam Duration: 3 Hours
Objcctives of the course:
On complction ol the cours

Group C : Developing Teacher Sensibilitics
Seclion 1: Experiences for Teacher Enrichment

ETE 1: Strengthening Professional Development
Max. Marks: 30

Internal: 50

e the studeni-reacher will be able 10:
[initiative. imagination and discernment of learning

vaitable in their surroundings,

. (oke some initiative inpursuing interests oulside the sformal course woark
from arange of available resources - the institute library, websites on
{he internet, local cvents and focilitics, as well as local issucs (in the .
neighborhood or own), members of local community and visiling

resource persons.
Course Qulline:
Unit I:Knowing ones Library
Knowing your library, Library Manag
Unit 1I: Arrangement of documents
Types ofbooks andother materials.
Scarching and locating relevant

relercnce materials.
Unit HI::Library [or professional development
Resources helpful for professional development: Newspaper, Magazines, Websites,

Leaming guicdes. Members of local cammunily. Resource persens, Websiles.
Modes of Learning Engagement:
Learning engagemsent includes leclure,
andassignments.

« developasenseo
polenlial of Lhe resources 2

ement andAutomation.

discussio, observation, Neld viSIIS

P ractieum:Each student teacher is expected Lo:

1. Maintain a list of books and jousnais that have been read.

2, Make a dossier with reievant websiles and notes on their learning potential,
3: Write reviews of stleast (wo books of her/his own inleresl.

4, Make a plan for selting up of a school library and discuss i with the

a prugrammc-wa!.ualiun rcport.

school hefshe has attached with and write
bout different kinds af libraries

5. A small survey to collect information a
inthecity. .
4. A project Lo discern the present status of libraries in schools.
7 Discern lcaming opportunities in the \ocal environmeni, and create an

occasion und/er a strategy for some significant lcaming for fellow students.

fmember of local community and/or organize

! Interview resource persons
2 ‘learning encounter’ with any of them for their fellow students.
Modes of Internal Assessment Marks
Wriltenlests 20
Preparation of Bibliography 10
Evaluation of one reference book 10
1O

Anahaical siudy ol a school library
Suppested Readings:
1. Krishna Kumar (2009).
" Pubiishing House.

Library Organization. New Delhi. Vikas
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2. Krishna Kumar (2000). Relerence Service.New Delhi, Vikas Po

blishi
sl 1shing
3. Krishna Kumar (2009). Library manual.New Delhi. Vikas IPublishing
House,

4. Krishna Kumar (2009). Libra
NewDelhi. VikasPublishing Housc.

Metropolilan Book,

Group D : Pedagogical Courses
PC I: Pedagopy of Scicnce

{for PCM Group)

Instructional Time: 4 periodsfweck Max. Marks ;75

External @ 60

_ Internal : 15
Exam. Duration: 3 Hours Min, Pass Marks ; 27
Objectives of the Course: |

On completion of the course, the student teacher will be able (o-

® gatn insight about the nature of seience and ils curriculum,

% comprehend the approonches and strate
level,

apply pedagogic aspecls in teaching-learnin
appropriate leaching sirategy.

dlscus._s a topic in science, consiruct Lesl ilems Lo measure objcclives belonging
to various cognilive levels,

us¢ leaching aids effeclively in teaching science.

gain the kpuwludgc and comprehend the principles of curciculum and analyse’
the organization of science content at secondary level,

select and use the relevanl methods, stralegics and appronches in science
class and laboralory,

gies of learning science al secondary

g ol science effeclively by adopting

f:lcvclnp_skil!s_in. organizing, using and maintaining the available resources
in teaching science,
transfer the fundamental expcrimental.skills 1o the pupils and organize

different activities relnled with science processes/skills Lo the pupils.
Course Qutline: |

Unit-1
Nature of Science and its Curriculum:

!\'ature ol Science: History, Philosophy and nalure of scicnce, ifs role and Lmporlance
in daily life, Science as interdisciplinary arca of learning, development of science
and technology, their interdependence and impact on socictly, development of
scientific attitude and values through scicnce education.

C?rrfnulum Development:need and salienr features of curriculum,stralepgy and
pr~|nc'1ples of curriculum conslruction, trends in seicnce curricutum, development
ol sclence curriculum in India, basic criteria of validity of a science corricalum in
the light of NCF — 2005, curriculum for the sceondary level. Objectives of

teachingscience at Upper Primary level and Secondary level, Analysis ol syllabus
and texihooks of science at Upper Primary and Sccondary [evel.

ry Administration andManagement,

Roshan LalMitral (£978). LibraryAdministralion. New Delhi.
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"Unit 1

Approaches and Strategics of Lenrning Science

- Lesson Planning:Instruclional objectives, identification of teaching points,

organising the content, designing learning experiences, F_udagugicnl shifl [rom
science as fixed body of knowledge to process of conslructing kl_lnwledg:c.
Scientific Meihod: obscrvation, enquiry. hypothesis, experimentation, data
clion, eneralization,
:.?::Ii:c;fd :.Iissnn Planning: using conslruclivist u[)pmnch, lr}king examples (rom
specific contents of science such as cleciric L‘.iI'GLIII:, magnetic efTects of current,
physical und chemical changes, animal and planl l-u_ngdnm.l y
Strategics of Learning: inquiry approach, experimentation, pn:':blcrn E.a:::_wrtg.
concepl mapping. collaborating \carning and experiential learning in scienee,
facilitating leamers {or scll-study in scicnce,
Learning Resources and strengthening Science _ o
J,carning, Resources:identification and use of learning resources In science [rom
immediate environment sucl as aatural pH indicators, common sal I.s fruits, h:nf.-:s
and mirrors, inter-conversion of one form ol encrgy o mhur: exploring .ﬂlle:rnnlwc
sources al cnerpy, audio-visual materials: multimedia—selection and designing; useé
of 1CT in lcarning science. ‘ |
Insiructional resources: mullimedia, compulcr, charts, models, improvised
apparatus and their role and functions. o _ |
Strengthening of Learning Scicnce: nrgnmsmm:? of praclicals in labur:f'llur}r,‘usc
ol scicnce kits, investigatory project, field trips, science clubs, science fairs, use of
warksheets. -
Unit IEI . _
P'Inrrning and Pedagopic Aspects in Teaching - Learning of SE‘IEHEE _
Lesson Planning and learning concepts ol scicnce such as Newlon's laws ul’mnl!nn,
universal law of gravitalion, heat as energy, lemperature, transfer of heat, rellection,
refraction and total internal reflection of light. S
Mole concept and Avogndro’s number, structure of atom, periodicity ol clements,
acid, basc & sall and pH scale, carbon and its compounds. _ '
Nutrition in amoeba and. hopper, digestive and respiratory system in animals, control
and coordinution in animals, reproduction in animals. S |
I"hotosynthesis, factors allecting the process of phmnsyplhcsis. respiration im _plar.us,
transporiation in plants, asexual and scaual TE]JrC!dl{ElIDn, pollination, {ertilization
and parthcno-genesis in plants. Heredity :ilnd variaiions, structure of chromosome,
RNA & DNA.
Unit 1V
Exploring Learning of Science o | o
Exploring learning ol scicnce concepts such as electric circuits, series and para !L
combination of circuits, clectric currenl, measurement of current .un_d potential
dilference, ohm's law, resislance, faclors effecting 'n:§islﬂnr.r:, electrical energy,
clementury ideas about a.c. and d.c. molors, characlenstics of melals, rqclnllurglcul
operations-dressing of 1he ore. calcinalions, roasling, smclflr}g and refining, concept
ol ¢lectrode potential and electrochemical Series, rr:n_cllwny of melals and non-
metals,extroction of metals like iron, copper and aluminium. -
Types and structure ol cell, brief account of func_tmr'is of various cell nrgm.lulh,:-.,
cell division. clementary idea of milosis and meiosis. Structurc and function of
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merisiems (apical meristems), permanen lissue (complex, sccretory) slruclure and { 13, Check ad”"_"“mimT s e sl ;i

funclions of cpithelial, connective, muscular and nervous lissues, leeding 4. Demonsiration gl‘lnlcractmn hcl}*-’ﬂf?" a magnel an ’3””“* :
mechanism, nulcicnts, balance dicl and nutrition deficiency diseases, communicable 15. Examine bacteria from curds and milk under microscope.

and non communicable discascs. Modes of internal Assessment Marks

Unit ¥V o | : e Written Tesls L
Evaluation in Science .

1 ' : Any Two aclivilics based on Scicnce syllabus of Classes X & X Irom
Modes of cvaluation: oral, abservalion and writlen, objeclive and essay Lype

2
questions, Types of objeclive test items: sharl answver Lype, muliiple choice Lype, ?‘Eaz?cnll "?‘»’nrl{: any 1wo practicals from SNo. 1-15. 3
fill-in-blank Lype. true-(alse, matching type, construction ol icst items: achievement  + - 1 - » Suggested Rendings:
test, diagnostic test and their construclion, Preparalion olblu¢ print: laking exsmples 1. Lewis, I. 1972 Teaching of schaol physics, Penguin Book, UNESCO.,.
of concepts of scicnce mentioned in unit 111 and IV, continuous and comprehensive , 7 Anderson, Hans O and Koulnik, Paul G, 1972 Towards More eflective
evaluation for overall development of child. 1 . ccience Instruction in sccondary education, The MacMillan Co.. New

Tools and Techniques of Assessment: learning indicators, perlormance-based York and Courier MacMillan, Londeon.,
assessment, learners’ records af observations, field diary, oral presemation of learncrs

, 3. Das. RC. 1984 Curriculum and Evaluation. Nationa! Council of
work, portfolio, assessment of praject work, assessment ol learning based on content : Educational, Rescarch and Training, New Deihi,.
menlioned in unit 11 and TV,

4. Driver, R The pupil as scienist, Open Universily Press, Buckigham, }983.
Modes of Learning Engagement: s Saxcha A.B. 1988. Vigyan Shikshan Ka Ayonjan Har Prasad Bhargava &
Construclivist Approach: Activily based learning experimentation, lnteractive Soms, Agra,
learning, Group work, demonstralion method, Pecr learning, Projecl work, 6. Scicnee for Class IX and X, NCERT Publication.
Assignments followed by preseniation, Discussion, Inquiry approach, Concep! 7 Nalional Curriculum Framework 2005, NCERY Publication.2006
mapping cl¢. 8 NCERT (2005) National Curriculum Framework. New Dethi. NCERT
Practicum: 9 Science Teachers and Educalors 1985., UNESCO Bangkok
Activities based on Science syllabus of Classes 1X and X: 10. NCERT-Teacher iducation Curriculum Framework 1978NCERT, New

. TPreparation of teaching nids: charts, models, Preparation af ene
working moedel.

2. Preparation ol a modcl lesson plan fojlowed by seminar/ presentation
before the whole group.
3. Preparation of kit for teaching learning of a lopic along with wrile up

{(name of unit, name of the theme/lopic, malerial used, procedure,
lcarning, outcomes).

4. Preparation of blug print and construction of an achievement tesl. s

adminisirition on one scetion of a class and analysis of results.
Practicals:

i, Study of laws of reflection and relraclion.
Verification of Ohm's law.

2
3. Demonsteation of Magnetic efecl of currenl.
4

Delhi,
1. Teaching Life Sciences, 1.K .Sood, Kohli Publication. o
12. Science Teaching In Schools by Du RC (1985) Sterling Publication.
13. Science for Class IX and X, NCERT jrublication New Dethi
) 14. R.C..Sharma Modern Science Teaching, , Dhanpal Rai & Sons. Dethi,
15. Teaching Technology [or College Teachers, Sterling Publishers. New
Delhi
16. TFood and Nutrition by E.P.G Arya Book Depot, New Dethi.
Web Sites :
1. h1ln:a"w!.m'_ic.cnlumbia.ﬂclufmshl’scicnEc.ﬂdfcnurscs.asp.
7 hupwww.edu.uwo.ca

PC 1: Pedagogy of Physical Science

. Determination of given resisiance and specilic resislance of a maierial ) (for CBZ Group)
: using wheat slone bridge and post office box. ; Instructional Time: 4 periods/week Max. Marks : 75

5. Preparation of cryslals of copper sulphate. Exiernal : 60

6. Study of Exolhermic and endetlhermic, combination and decomposition 1"!”"“' 15
reactions. : Exam. Duration: 3 ours . Min. Pass Marks: 27

7.  Preparations of gases (H,, O, & CO, ) and study of thcir properiies, Objectives of the Course: ®

8. Study nawre of sofl and hard waler from a given watcr sample and tls On completion of the course, 1he student 1eacher will be i'llhlf: LO;
remaval, _ » pain insight aboul the naturc ol science and its curriculum. |

9. Preparation of bloed (ilm/blocd proup testing . a comprehend Lhe approaches and strategics of learning, physical science al

10. Study of diffusion and osmosis. secondary level. _ o

[1. Study of ¢volution of CQ, and heal in respiralion. * apply pedagogic aspects in teaching-icarning of physical science efiectively

12. Study of evolution of O, in photosynthesis. by adopting appropriatc 1caching sirategy.

.‘
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discuss i topic in scicnce, construct test items Lo measure objeclives belonging

10 various copnitive levels,

use _lcm:hing aids ellectively in teaching science, .
gain insight the salient fealures of curriculum,strategy and principles of
curciculum and science curriculum for the sccondary level. |
comprehend Lhe objeclives ol teaching science at secondary Ievel
apply the principles of learning processes in the teaching of scicnlcu.

teach a topic in science effectively by adopti e (ench
stralegy, Y DY puIng appropriate leaching

li:fmsllrucl lesL 1tems to measure objectives belonging lo various cognitive
CVEIS,

usc clfeclively the teaching aids in teaching science.
Course Qutline:

Unit-]

Nature of science and its Curriculum:

!\lalure ufh"cicncc: History, Philosophy and natlure of scicnce, its role and importance
in daily life, Science as interdisciplinary arca of learning, development of scic

and h::chnnlug}', lheir interdependence and impact on suc1it:ly. T
Ct:rrr.lculum Development:nced and salicnt fealures of curriculum strategy and
prtnr:._lplcs of EI:IITiElllllm construction, trends in scicnce curgiculum Ecvc]u;mcnl
of science m:lmculum 1n India, basic ¢riteria of validily ol'a scitncc‘curricululn n
lthe light of NCF -- 2005, curriculum for the sccondary level. Objectives of

lcachlﬂgscicncc al upper primary level and secondary level, Analysis of syllabus
and textbooks of science at upper primary and secondary level.

Unit 10

Approaches and Strategies of Learning Physical Science

Lesson Planning:Pedagogical shift from science as fixed body ol knowledge to
process ::'uf' construcling knowledpe, scienlific method:observation, enquiry
hypnl_he,sm. _cxpt:rimcnmliun, dala collection, generalizution, unil n}ld |L‘55t‘.l'l';
pl{.mmng: using constructivist approach 1aking examples [rom specilic contents of
sclence such as electric cireuit, magnelic ¢llects of current, physical and r:h:.:micai
changes, ' T

Strategies of charning: inquiry approach, experimentation. problem solving
concept mapping. collaberaling learning and experiential learning in 5ciunc¢1
Facilitating learners for self-study in science. 1
Learrlning Resources: identification and usc of learniing resources in scienee

from immediate environment such as natural pH indicators, common salts, (ruits
lenses a.nd mirrors, inter-conversion of one form ol eneray to olher u::n:plm:ing 1
alh:rr]auw:: sources of energy, improvisation nfapparalu;, nudiﬂ-vis:ual maternals;
mullimedia—selection and designing; use of ICT in learning science. 1
Strnn.gthenir!g ni_' Learning Science: orgamisation of practicals in laboratory, use
ol sc.:mncu_ kils, investigatory project, field irips, science clubs, science t:airs
relationship belween scicnce and other subjects, scientific anilud::, dcvelnpmcni

of values throupgh science educati ' L
: E on, concept mapping and ils use, ¢co- uli
Naariinms pPPIng : aperulive

Unit 111

Pedngug_ic Aspec@ in Teaching - Learning of Physical Science
Pedagogic aspects in teaching-learning of science concepts such asnature of matier;

roa. 1 lm“‘ﬂ"‘u‘--hq1lqu-h—| LTI Tl L =i i
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classification of matter based en chemical constitution clements, cempounds and
mixtures. Lypes of mixlures- homogenous and helerogeneous solution, atoms and
molecules. atomic theory ol matter, atamic and motecular mosscs. concepl of mole,
chemical reactions, types ol chemical reactions: combination. dccomposilion
displacement reactions, electronic concept of axidation reduction, oxidalion number
ol redox reaclions, ¢lementary idea of electro chemicab cell and dry ccll.

Planning and Pedapogic Aspects for Teaching - Learning of Physical Science
Planning and pedagogic aspects—lesson planning and lecamning of scienceconcepts
such as Charge, electrostatic foree, quantizalion ot charge, capacilance. polential
and potential dillerence, Ohm's law, series and parallel connections of resistances
and capucilances, clectric power, magnelic cftect, heating effect of current, Faraday’s
Jmw of induction Lenz Law, molor and generators, oscillalions and wavcs, periodic
and non-periodic motion, sound as wave motion, longitudinal and ransvemse waves.
Unit IV

Exploration of learning of Physical Science

Exploralion of learning of science concepts such as displacemcent, motion and 1ls
types, specd, velocity and acceleration, angular velocity and acccleration, force:
magnitude and direction, addition and subtraction, resuitant, batanced and unbulanced
force. momenlum, work: work donc by [orce, dependence of work on relayve
oricntation of force and displacement, encrgy (kinetic and poicntial) work - encrgy
equivalence, power, conversion of K. jnlo P and vice-versa, law of conservation
ol energy and momenlum, gravilation: Newton’s laws of gravitation, acceleration
duc Lo gravity, factors alTecting ‘g Chemical reactions, type of chemical reactions -
combination, decomposilion. displacement reaclions, endothermic and exothermic
reactions, concepl of oxidalion, reduclion, redox reactions. male of reaction, [aclors
a(Tecting the rate like concentration, lemperature, pressure and calalysL

Unit ¥V

Evaluation in Science :

Concep1 of CCE, modes ol evaluation: oral, observation and writlen, objcclive and
esgay lype questions. 1ypes of abjective tesl items: short answer (ypc, multipie
choice Lype, fill-in-blank type, truc-false, matching type, making of tesl items,
achievement tesl, diagnostic Lest and their construclion, preparation of blue print
{aking examples ol concepls of science mentioned in unit 111 and 1V, conlinuous
and comprehensive evaluation for overall development of child.

Tocls and Techniques of Assessment: development of learning indicators,
Performance-based assessment, Jearners’ records of observalions, licld diary, oral
presentation of jearners work, portfolio. assessment of project work., construction
of test items and administration of tests, exploring content and assessments of

leaming based on conlent mentioned in unit 111 and TV.

Modes of Learning Engagement:

Constructivist approach: Aclivity bascd learning cxperimentation, loleractive

learning, Group work, Pecr |earning, Project work, Assignmenls [ollowed by
presentation, Discussion, Inquiry approach, Concept mapping clc.

Praclicum:

Aclivilics bascd on Scicnce syllabus of classes 1X and X

|. Preparation of one working madel.
2. Preparation of a model lesson plan followed by seminar /presemation before
the whole group.
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3. Preparation of kil lor teaching leaming ol a topic along with write up (name
of unit, name ol the theme/lopic, matzrial used, proccdure, learning
oulcomes).

4. Construction of an achievement test, its administration on ong seclion ol a
class and analysis ol results,
Practical Work

I. Preparation ol designs of ideal Laboratory/ EFlerbarium/ Aquarium /terrariuin,

2. Mecasuring Lhe rales of water absorption and loss in plants and animals.

3. To design and perform experiment to demonstrale thal by praduct of
Respiration in plants and animals is heat,

4,  Todemonstmic oxygen consumplion during respiralion in plants and animats.

3. Perform cxperiments to defect the presence of carbahydrales, lipids and
proieins in food by gualitative chemical 1ests.

6. Measurcment of Iength, mass, time, lemperalure, currenl, vollape.

7. Graphic manipulation like (a} distance-time praph (b} velocity — time graph
{:)—{vulluge — current graph (d) temperalure — time praph.

8. Sludy of motion under force {design and demonstration).

9. Methods of preparation of common laboratory reagents,

10. Separation »f substances of a given mixture like (i) NaCl, NH Cl and sand
and (i1) Sulpher, NaCl and Iron scrap.

11, Demonstration of laws ol clectromagnetic induction.

12. Study heating effeel of current.

13, Qualitative chemical test [or some common {ood stulls.

|4, Preparation of Chlorine (Ci,) and Ammoenin (NI4,) and Study of ther
properiics.

15. Studv nature of sofl and hard' water.

Maodes of Internal Assessment Marks

Wrillen Tesl ] 10

Any Two activitics based on Science syllabus of Classes [X & X

from the S.No: 1-4 2

Praclical Work: any two practicals from S.No. 1-15 3

Suppested Readings: _

I. P.K.GNair, [985 Principle of Environmental Biology, UNESCO (raining of
science leachers and educators Bangkok UNESCQ,

2. NCERT: 1978 Teacher Education cucriculum framework, NCERT, New Delhi

3.  Science Teaching in Schools by Das. R.C.{1985), Sterling publication.

4. Maodem Science leaching by Heiss, E.d. Oboumn, E.S. Hoffman, C.'W (1961)

MacMillian Publication, New York.

NCLERT (2006} Science for Class IX & X. New Delhi. NCERT.

Lewis, 1, 1972 Teaching of school physic, Penguin Book, UNESCO..

7. Anderson, Hans 0 and Koutnik Paul G. 1912 Towards More effeclive seicnce
insiruction in secondary educalion. The Macemillan Co., New York and Courier
Macmillan, London,:

8. Das; 'RC. 1984 1 a. Curriculum and Evaluation National Council of
Educational rescarch And Training New Deihi,.

Driver, R 1983 The pupil as scientist? Open University Press, Buckingham,.

10. Saxena, A.B. 1988 Vigyan Shikshan Ka Ayonjan Har Prasad Bhargava & Sons,
Agpra.

o b
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Il. NCERT (2006} Science for class 1X and X , New Delhi, NCERT

12. NCERT (2005) National Curriculum Framework, New Delhi. NCERT
Web Siles
. hipAwww le.columbia.cdu/msi/science ed/courses. ssn.
2, hup:/vwwwedd.uwo.ca

I’C- 2: Pedagogy of Mathematics -
(for PCM Group)

Instructional Time: 4 periods/week Max. bMarks =75

External : 60

internal : 1§

Exnm. Duration: 3 Hours Min. Pass Mark :27

Objectives of the Course:

On completion of the course, the studenl teachers will be able Lo:

»  acquirce a clear perspective of he nature of mathemalics
e  pain insight on the meaning, nature, scope and objeclive ol mathemalics
education

appreciate the changes in curriculum and evelve new approachces Lo teaching

formulate instructional objectives lor dillerent topics of mathemalics.

appreciale mathematics 1o strenglhen the student’s resource.

design the process of developing a concepl.

appreciate the role of mathemalics in day-to-day life.

channclize, explain, reconstrucl and ¢valuate their lhinking.

pose and solve meaningul problems,

appreciale the historical perspective and contribution of lndian

mathematicians in development of the subjeet.

@ apprecinte and explore Technolopy Integraled Mathematics Madule (TIMM}
based on different subject specilic open source soflware on various concepls
of Geomelry at secondary stage; and

« appreciate and develop dynamical digital applets with cmphnsis on process
invelved in teaching and learmning of mathematics at secondary stage.

e  beconversani with the pature, values, structure and scope of Mathematics.

6 interpret the principles of child development for planning lessons;

¢ understand the principles of learning

« understand the principles. processes relationships and 1o design appropriate
stratepics

2 for tcaching.

»  design appropriate activitics [or developing a concepl,

s  dcsign mathemitics laboratory.

»  develop competencics in desigring appropriate diagnostic and remedial Lests.

o construcl appropriate assessmenl 1ools for evaluating mathemaltics lcarning.

» appreciale the importance of mathematies lab in leaming mathematics.

]

develop the compelencies in preparation of appropriale teacher aids unit
plan lesson plan and test ilcms.

consiruct appropriale assessment tools for evaluating mathematics leaming,.
. appreciate and develop Technology Inteprated Mathematics Module {TIMM)
using on different subject specilic open source soliware on various Concepts
ol Geometry al secondary stage; and
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uppreciate and develop dynamicat digital applets with ¢mphasis on process
involved in teaching and learning of mathematies al sccondary stage.
cxplain the meaning ol evaluation

infer the eflect of evaluation on students

Course Qutline:

Unit |

Nalure of Mathemuatics

Human Needs as a Basis of Growth in Mathematics

Mathematical Stalements are Unambiguous, Truth Crileria, Use of Symbols
The role of Intitution and Logic in Mathematical Thinking

Axiomatic Fmmmework of Mathematics : Axioms, Posiu Intes, Undefined Terms,
Defined Terms, Reasoning, Type of Reasoning. Proofs - Types of Proofs.
Language of Mathematics

Exploring learners

Cullivating learner’s sensitivity like listening, cncouraging learner lﬂ:-r
probing, mising queries, appreciating dialogue among peer group, promoting
Lhe sludent's coniidence.

Exploring ways of Learning Engagemients . |
Providing opportunitics for group activitics, Group/individual presentation,
Providing oppertunity for sharing ideas, Exposing to cxemplar cur.lslruc:lmst
learning sHuations in mathematics, Visit to district, state ond nalional Im:e]
science exhibition/ field visit, Audio visual prescntation followed by its
analysis and discussion, Reflective writlen nssipnments, Case studies,

Unit 1
Aims and objectives of Mathematics

Neaed and Importance of Mathemalics in School Curriculum

¢ Social Aspecls

o Mathematical Aspects

o  Applications of Mathematics
Aims, objectives and scope of mathematics at the secandary slage.
Writing of objectives for each stnge (Primary, Secondary a.md 51:. Sn:cund.ar_*,’}.
Writing objectives in behavioral terms for each slage. Piaget’s operational
thinking, o
.mphasis on the use of mathematics in daily life silvations
Role of mathcmalics in other subject areas — Interdisciplinary appruach_cs.
Devceloping Skills in learners - Prablem solving, Logical thinking, Dra*.-._'mg
nferences. Handling absiraction, Visualising ete. in lcarner’s pr:rsunah.ly
History ol development of mathematics and contribulions of Indian
mathemalicians. -

Integration of mathematienl content with activities through Mathematics
Laboratory

Designing and setling wp models,

Teaching aids and aclivities/ laboratory work -using open source soltware
in Mathemalics Lesson (Expressive way- o create their own from scratch,
as they cxpress themselves with conteniment by means of @ more open
application or resource ) _
|dentifying activity in several content arcas at secundary_levezl Cﬂndl_lcwlﬂ o
the comprehension level of learner. Inculcating skills in Designring,
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Demonstrating, [nterpreting and drawing inference ol digital applets/conerele
madels.

Unit [
Approaches of Teaching Mathematics

Basic Principles of Methods of Teaching Mathematics-

Principles of Child Development and Learning

Problem posing / solving in Mathematjcs

Problem posing: Problem posing skill contextualised (o recognition of
patern, Extension of patiern, Formulisation of conjecture and generalisation
through several illustrations drawn from learners immediate cnvironment,
Skill development of Process Questioning, can stimulate discussian ol an
idea, {eading Lo [uriher exploralion and use of oral language 10 explain and
Justily a (hought.

Prablem solving: Understanding of Problem, Splitling the Problem in known
and unknown parls, Symbolisation and mathematical formulation, Solving
problein with mulliplicity ol approaches- explomtion ol alternative methods
through Prabing questions and concrele analegics, Auilude build up of

mternal questioning — learn to ask themseives key questions before, during
and afler the solution process.

Methods of Teaching Mathemaiics
o - Induclion and Deduction
©  Analylic and Synthelic Methods
© Heuristic or Discovery Method

Assessment and Evaluation

Exploring wuys of Assessment

Presentation and communication skills in mathematics, Posing conceplual
questions rom simple situations, inlerpreiation and an2lysis, Designing
Innovialive learning situations, Performance in group aclivity, Laboratory?
Teehnological experiences, Reflective written assignment, Wrilien test on
conceplual understanding of specific lopics and its pedagopy, A year and
summative assessment by 1he university.
Informal creative Evaluation

Lincouraging tearner 10 examine a variely of methods ol assessment in
mathematics so as lo assess creativity, problem soiving and practical

pertormance, Appreciating cvaluation through evenall performance of (he
child. Sell and peer evaluntion,

FFormal ways of Cvaluation
Varicty of assessiment techniques and practices. Asscssing Praduct vs,
Process, Knowing vs, Doing. In practice midterm / terminal examinalion,

practicing continuous and comprehensive cvaluntion to test rcgular proprams
/ achievement of lcarner.

Unit Y
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, Mcnsuration, Siatistics and Probability using
Enductive and Deductive, Analytic and Synthetic, Heuristic Projecl and



TLE Y CTFIL I - m o ars s wmEA g —- A -
Hipekor

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

Unit ¥V

problem solving methods,

Analysis of concepts coherently in graded wa}'

Misconceplion and cominon errors '
Developing Blue pring for designing question paper

. Identifying and organizing components for developing frame work of

question paper at diflerent stages ol learning dilferent types of queslions
and framing questions based on concepls and sub concepts so as to encourape
critical thinking, promote logical reasoning and 10 discourage mechanical
manipulation and rote leaming. Framing of open ended questions providing
the scope to learners 1o give responses in Ltheir own words, Framing of
conceptual queslions [rom simple queslions,

Planning for Classroom Transaction
Plannlng Classroom Strategies:

Analysis ol textual and supplementary print materials, Lunnccung lab/Ticld

o

cxperiences and suitable planning for classroom interaction.
Desirable Characterisitic of'a Good Instructional Programme in Mithemalics
ldenlifying desired outcome, designing essenlial questions puiding teaching/
[earning.
Delermining acceptable evidences that show students understanding.
Inlegrating learning experiences and inslructions - sequence of teaching /
leamning expericnces that enable sludents to develop / demaonstrate desired
undersianding,
Developing unit plan and lesson plan for teaching of mathematics:
Leaming Objeclives
Introduction of the opic
o  Sowme thouphi-provoking questions
o  Flow af chapler
Examples
Elands on activitics
o  Sclf exploratory experiments {if any)
o  Daily lile applicaljon
o Application (Problem Solving)
o Inlerdisciplinary Applicalions / Problems
o HOTS questions
Extension activitics
o  LExternal Web resources [or the content
o  Sugpesicd Readings
o  Thought-provoking qucstions-thal lcad students lo do more
exploration
I"lanning 1CT Based Mathcemalics Lesson, Disticnt ways of using open
source sollware in Mathematics Lesson (Exploratory way only- by giving
alrcady ¢rented ready-made document or [ile and invite them (o explore
iL.}. Thinking Geometrically (Dynamics in Malhemalics using soNware)
Technological Pedagogical Content Knowledpe (TPCK)- Developing
compelencies required o make appropriaie use of technology, learner
leachers will be required o make pedagogical choices critically aboul
when and where technology should be uscd.

PRI A e e %
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The role of cooperative learnmg in mathemalics.

Learning Styles, Lenrning Dilfliculties and Diagnostic Tests

What arc the learning styles in Malhemalics? - Visual Leamers, Auditory
Learners and Kinesthetic Learners, Fdentification of learning dilTicullies.

Lrror PPatterns, Diagnastic and Remedial Teaching, Preparation ol
Diagnostic 1¢sls

Modes of Learning Engangement:

Providing opporlunities for proup aclivilics.

« Hands on experimeniation within digital environment.

e  Group/ individual presentalion.

e  Providing opporlunity for sharing idcas.

»  Exposing o exemplar constructavist learning situations in iathemalics.

e Designing and sciung up models, 1caching aids and actuvities/ lnboratory
work,

e  Visit 10 district, state and national level science exhibition.

» Digital presenlation lollowed by its analysis and discussion.

* Reflective writlen assignmenis.

e  (Casc sludics.

¢  Providing opportunitics for group activitics.

e  Group/ individual presentation.

s«  Providing opportunity for sharing ideas.

» LExposing 1o cxemplar construclivist learning situatians in mathematics,

¢  Decsigning and sclling up models, teaching aids and activities/ laboratlory
work,

e  Visit 1o disirict, slate and natienal level science exhibition.

=  Audio visual presentation [ollowed by ils analysis and discussion.

«  [leflective wrillen assignmentis.

« Case sludies,

Praclicum:

. Preparalion of lesson plans on dilferent approaches on selecled conlent mailer.

2. Prepamtion of teaching md {sofltware based applels and concerie materials based).

3. Designing of mathemalics kils (solware based and concerte materials based )
[or secondary classes.

4, Identification and analysis of common crrors.

5.  Study of learning difliculties al Secondary level.
e Developmenl of a working model on a lopic of Mathemalics.
«  Critical analysis of CBSE/Any Board Sccondary School Syllabus in
Mathematics.
«  Development of plan ol mathematics resource (concrele and digital) room.
¢  Preparation and snalysis of achievement test.
»  Action Research on a Mathecmatical topic.
s Anvinpovative aclivily perform during internship in teaching program
Nodes of Internal Assessment Marks
Wrillen 1csts 10
Assignment ond Project work 05
Suggested Readings:

. Roy Dubisch{1963), The Teaching nfMﬂlhemaucs John Wilcy and Sons INC,
New York and London
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2. Butler and Wren. (1960). Teaching of Mathematics, Mec-Graw Hill Book
Company, INC, New York and London

3. Claude 1. Brown, {1953). The Teaching of Secondary Mathematics, Harper &
Brothers, Publishers, New York

4, Georze Polya, 1962 (1}, 1965 (11). Mathematical Discovery (Volume | and I1).
John Wiley & Sons. INC, New York and London

5. C. G Corle, (1964). Teaching Mamhematics in Elememary School. The Ronalal
Press Company, New York

6. NCTM, USA. (1999) Activily for Junior High School and Middle School
Mathemaltics, Volume = I1, NCTM, USA,

7. 1.L. Heilbomn, (2000). Geomelry - History, Cullure and Techniques, Oxford ! .
Universily Press, B

8. NCERT (2010) - A 1extbook of Content-cum-Mclhodology of Leaching
Mathematics, NCERT, New Delhi.

9. NCERT (2005)- Pasition Paper of NFG on Teaching of Mathematics , NCERT,
New Delhi. :

(0. Johnston-Wilder, S. & Pimm, D. (Eds.) (2004). Teaching Sccondary
Mathematics with 1CT, London: Open Univer- sity Press / McGraw-Hill.

11. Capel, S., Leask, M. & Tumer, T. {Eds.) (2009}, Leamning 1o Teach Mathcmalics
in Secondary School,, NY: Roulledge. New York.

12. Law, N., Pclgrum. W.)., & Plomp, ). (Eds.) (2008). Peda- gogy And 1CT Use
In Schools Around The World Findings From The IEA Sites 2006 Sludy.:
Springer, New York

13. Joubert, M. (2012). ICT in mathematics. Mathemali- cal knowledge in teaching:
seminar scries. Cambridge, UK: Unjversity of Cambridge. Available online at
www, maths-¢d.orp.uk/mkitJouberi_MKiT6.pdf

14. Glazer, . M. (2001). Using Inlernet Primary Sources lo Teach Critical Thinking
Skills in Mathematics. Santa Bar- bara, CA: Librarics Unlimiled Press

15. Prichard, A.{2007). Effective Teaching with Internet Tech- nolegies Pedagogy
and Practice. Thousand Oaks, CA: Sage Publications.

16. S. K. Mangal, Tenching of Mathematics, Praknsh Brothers, Ludhiana. .

17. A. B. Bhatnagar, New dimensions in the teaching of Mathematics, Modern i
Publishers, Mcerut.

18. K. S. Sindhu, Teaching of Mathematics, Sterling Publications, New Delhi.

19. UNESCO: Trends in Mathematics Teaching.

PC- 2: Pedagogy of Biological Seicnce
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(for CBZ Group) ‘
Instructional Time: 4 periodsiweek Max. Marks : 75
External : 60 3
Internal : kS
Exam. Duration: 3 Hours Min. Pass Mark :27

Objcctives of the Course:
On completion of the course, the student {eachers will be able lo:

» develop insight on the meaning, nature, and effective use of different
activitics/cxperimenis/demonsirations/ laboratory expericnces for
delermining aims and stralcgies ofteaching-learning of biological scicnce;

e prepare and use Lthe lesson plans and unil plans required for instructional
pULPOSCS;

LT ..-._r-.l-uu_ﬂl
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¢ inlegrate with other school subjects and 1o identify and relate everyday

experiences with learning of biological science:

o explore the curricular processes and skills in science el sccondary level

and laboratery in 1zaching— leamning;

« formulale meaningful inquiry cpisades, problem-solving silualions.

investipatory and discovery leaming projects based on upper primary,
secondary stages during teaching-learning of biological scicnee;

e idemify and retale approaches of leaching-learning of biological scicnce

with social relevance;

« explore the process skill in scicnce and develop competency Lo arpanisc

laboratory facilities and equipment in teaching— learning of biologicat
ECICNCCS;

e usc cffectively diffcrent activities — ICT, excursion, visils, research

methodolopy cte for teaching-tearning of biological selence;

»  cxamine differcnt pedagogical issues in learning biological science;

e  conslruct appropriate assessment toals for evalualing leamning of biclogical
sClence,

+ develop ability to use biological science concepls for life skills; and

» devclop professional competencies for tcaching, learning of biological

scicnce.
e appreciale that science is a dynamic and expanding body of knowledge

Course Qutline:
Unit 1
Aims, Objectives and Pedagogy of Biological Science

« Developing scientific altitude and scienlific temper Nurture the nalural
curiosily, acsthetic senses and creativity in biology,

+  Acquire the skills 10 understand morphology, laxonomy, genclics, cell
biology, developmenl biology ¢lc.

e Understanding biclogy in relation to socicly nnd human welfare,

«  lmbibe the values of honesty, integrity, cooperation, concern for lifc and
preservation of environment;
Solving problems of everyday life;
Know the facts end principles of biology and its applications consistenl
with the stages of cognitive developiment of tearners;

e  Specific objective of different content arcas in biology.

Planning for Teaching-Learning of Biological Science

e Identification and organisation of concepts foricaching-leaming albiology,

¢ Declermining acceptable cvidences that show leamers’ understanding.

e Undersianding Construclivist Approach

e [Instructional malerials required for planning teaching-learning ol
biolopical science and icarners’ participation in develaping them;
Identifying and designing teaching-learning experiences;

»  Planning licld visits, Zoo, Sea shore life, Botanical garden, clc.;

«  Orpanising activilies, laboratory experiences, making groups, planning
ICT npplications in lcarning biology.

Unit 11
Nature and Scope of Biological Science

«  Science as a domain of enquiry, dynamic body of knowledge and as a
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process af consirucling knowledge:

Biological Science for environment and healil, History of biological
scienge, its nature and knowledge of biological scicnce independent ol
human application:

Origin of life and evolulion, biodiversily, observalions and experimenis
in biological sciences:

biological sciences and S0CICLY,

Learning Resources in Biological Science

Unit 1]l

Idenlification and use of learning resources in biological science from
imimediate environment exploring allemaiive sources:

Developing and designing science kit and biological scicnce laboralory:
Planrting and organising field observation: Colleclion of malerials, clg.;
TexIbooks, audio-visual materials. multimedia-selection and designing:
[CT introduction, Use of ICT in teaching and learning, 1CT resourees Lo
support Biology teaching and fcaming;

c-learning and changing nature of ¢lassroom, challenges and drawbacks
of c-learning,

Using community resources for biology learning; Pooling of leaming

resources in school complex/block/ district tevel; Handling fwrdles in
ulilisation of resources,

Exploring Biolopy

4 &+ » &

Molivating learner 1o bri ng her/his previous knowledge in seicnee/biology
gained through classrunnﬂcnvirnnmcnbfparents and peer group;
Cultivating in teacher-leamer the habil of lislening to child:

Generating discussion, invalving learners in teaching-learning process,
Crcouraging lcamers to raise questions,

appreciating dialogue amongst peer groups,

cncouraging learners 10 colleel materials from local resources and 1o

develop/fabricale suitable activities in biological science (individual or

group work); -

Understanding the role of learners in negoliating and mediating learning
in biology.

Teols end Techniques of Assessment for Learning in Biological Science

Pecformance-based assessment: Developing indicators for performance
assessmentn biological seiences; Learners record of observaiions;
Field diary, herbarium:

Oral presentation of learners work in biological scicnce, Portfolio:
Assessment of project work in biology (both in the lnboralory and in the
field), Assessment of participation in collaboraijve lcaming;

Construclion of 1est items (open-ended and structured) in biological
s¢ience and administration of 1esis; '

Developing assessment framework in biolopical science:
Assessment of experimental work in biological science:
Lxploring content areas-in biological science not assessed in Formal

¢xaminalion syslem and their evaluation through various eurricular
channels;

Encouraging teacher-learners to examine a. varicty of mcthods of
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assessments in biological science;
Conlinuons and comprehensive evaluation.

4 School Science Curriculum (Biological Sm_cm:E]I_ | . —_—
Trends in Science curriculum:; Consideration in developing leamer-cenire
curriculum in biology | | ;
Concepl of curriculum. historical background of Biolegy curriculun an

its studies. Biological sciences curriculum study projecl.

Principles of curriculum construction. curriculum -::Im‘i::]upmcnl process.
lechniques of strucluring and restructuring of -:_urrmull.!m, trends in
curriculum development in Biolopy, analysis of existing Biology syllabi
and study of recenl Lrends/innovations in biological scicnces.

i Biological Science — Life long Learning

WurLuring natural curiosity of obscrvation and'drawing cf:mc_lusinn;
[‘acilitating lcarning progress of lcarncrs with various necds in biology:
Ensuring equal pannership of leamers wilh special needs; N |
Stimulating crealivity and inventiveness in biology: Organising various
eurricular Eclivilius. such as debate. discussion, drama, posier making on
issucs related Lo science/biolopy; |

Organising evenls on specific day, such as Earth Day, Environment Day,
¢lC.; »
'lanning and organising ficld experiences, Scicnce cluh. .‘-n_:len-:l:
exhibitian: Nurturing crestive 1alent at [ocal level and exploring linkage
wilh district/slale/central agencies.

Approaches and Strategics ol Learning Biological Science

Pedagogical shifl from science as fixed body ﬂfknﬂwlcdgﬂ: o process of
constructing knowledge, scienltilic mcll}nd - nbser':.'ﬂll_un. Enquiry,
hypothesis, experimentation, data collection, gulncrahsalmn [lum:h:cr-
cducator will illustrate laking examples [rom diflerent slngc-spn:n:llﬁc
conlent areas keeping in mind the variation, e.g. struciure and (unciion,
inleracuon belween living and non-living, biediversity, clc.);
Communicalion in biolopical sciences: | ‘
Problem solving, invesligalory approach, congept mapping. collaborative
lzurning, and experiential learning in biolopical science (leacher-lcarner
will design learning experiences using each of these approaches);
I-acilitating learners for seli- sludy . . |
Lesson plan format [br learning objectives, preparation :!nd use ol lc:.uchmg
aids. time manuagemenl, recapitulation and r:va].ualmn_ strategics for
lcarners and presentution ol lesson plan in biological sciences in ¢lass-
room trinsaclion.

Professionnl Development of Biology Teacher

Prolessional development programmecs for scicnccm‘inlng}' Lcachcr':»:;
Participation in s¢minar, conlerences, anline sl'_lanng membership of
professional organisation; Teachers as a cummyn:l}r nFlcarnFrsg_ |
Collaboration of schoal with colleges, universilies angd other inslitutions:
Journals and other resource materials in biology education; _

Role of rcflective practices in prolessional developmen of biology
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teachers:

«  Teacher asaresearcher: Learning to understand how childfen learn scicnce
— aclion research in biological science.

Modes of Learning Engagement:

Construclivist approach, Activily based learning experimentation, Interactive
learning, Group work, Peer learning, Project wark, Assignments followed by
presentation, Discussion, Inquiry approach, Concept mapping cte.

Practicum

Aclivities based on Science syllabus of Classes [X and X

i.  Preparation of teaching aids: charts, models, Preparation of one working
modc).

2. Preparation of 0 model lesson plan followed by seminar/ presentation
before the whole group.

3. Preparation of kit for leaching learning ol'a topic along with wrile up
(name of unit, name of the theme/topic, material used, procedure,
learning outcomes).

4. Construction of an achievement lest, its adminisiralion on one section
of a ¢lass and analysis of resulis.

“Practicals
I. Tools and Technique in Biclogical Scicnee
2. Perform cxperiments 1o detect presence of carbohydraies, Lipids and
proleins in food by gualitative test
Different Microscope and its observation lechnigues,
Experiments on Diffusion and osmosis
Evolution of CO, and heat in respiration
Evolution of O, in photosynthesis
Preparation of microscopic slides to demonstrate stages of mitosis and
mceiosis/animal tissue observations.
8. Preparatipn of Herbarium and Hetbarium lechniques
9. Eslablishment of Science Laboratory
10" Respiration in plants and animals
1. Nutrition in plants and animals
12. Excrelion in plants and animals
13. Movements in Plants and animals
14, " Technigues of formulating science project in laboralories as per

ksl T

secondary curriculum
Modes of Internal Assessment Marks
Written Tests 10
Any Two activitics based on Science syllabus of Classes IX & X
{from 8. No. 1-4 ' 02
Fractical Work: any two practicals from S.No. 1-14. 03
Suggesied Readings:
1. NCERT, National Curriculum Framework — 2005.
2 NCERT, Position Paper of NFG on Teaching of Science -2005.
3. NCERT, Position Paper of NFG on Habitat and Learning - 20035
4, N. Vaidya, Science Teaching for 212 Century, Deep & Decp Publiczligns
(1999).Dat

Poly, Encyclopaedia of Teaching Scicnee, Sanip &

i
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Sons, New Delhi (2004)
5 Sutton. CR and Hayson JIL The Art of the Science Teacher, McGraw
11l Bogk Company Ltd. (1974)
G, Iheir, DH. {1973) Teaching Elementary School Science: A Laboratory

Approach, Sterling Publication Pvl. Lid

Seience Teacher {(peer reviewed journal for sccondary science teachers)

Joumnal of Rescarch in Science Teaching (Wiley-Blackwell)

0. Turner Tony and Wendcy Di Macro, Learning to Teach School Experience
in sceondary school teaching, Routledge, London and New York.

10.  Methods of Teaching Biological Science by Dr. P. Ameeta, Published by
Neelkamal Publications Pvl. Lid. Educational Publishers 2008 edition or
later ed.

IT.  Modern Science Teaching by R.C. Sharmau, 1987 or later edition, published
by New Delhi, Dhanpatarai & Sons,

2. Teaching of Science Today and Tomorrow by Siddiqui and Siddiqui
published by Docba House, New Delhi

Web Sites:

L. Imn:hvww.u:.mlumhin.edufmslfscicncu.c-:_licnurscm
2, hp:/www edy.uwo.ca

o o

PC 3: Learning to Function as a Teacher ‘
Duration:Four wecks Vax. Marks:50
Internal:50
ODbjectives of the Course:
On completion ol the Course, the student teachers will be able to;
*  understand about ihe activities to be carried out during school internship
Programiuc.
* obscrve classroom teaching, various school activities and gain a fecl of
the multiple roles of a 1cacher,
¢ devefop skillin conlent analysis, preparing TLM and obscrving classroom
Pro¢esses.
* plan and implemeni teaching learning activily for peers and actual
classroom.
Pre-Internship Tasks:
(The Internship Commitlee formulated by (he Institute will prepitre a Schedule for
¢xecution of Pre- Internship Tasks)
During the four weck duration, the student teachers are oriented 1o (he school
internship programme.
I"ar the [irst two wiecks, they will be provided training in core lcaching skills, conlenl
analysts, preparing Teaching, Learning Malerial {TLM), writing observation records.
Reflective Joumals, conducting Action Research und Case Sludy, organizing school
aclivilies and their reporting, developing Achicvement Tests, adminisiering and
analyzing, Studcul teachers will alsa wrile lessen plans and take up peer teaching,
[For the next two weeks, student 1eachers will be placed in the schools. They will
observe (he classes being handled by the regular teachers as well as their peers,
Every studenl teacher will teach at least one lesson in cach leaching subjeet and
rellect on the teaching. .
“lodes of Lenrning Engagement:
Pre internship will be carried out both in the Institne and the School.
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First two weeks they will be exposed 1o theoretical knewledge aboul internship

and receive informalion on various activities that are required 1o be carried cut by

1he student teachers.

Student teachers will get hands on experience on performing cerain lasks which
they are expecled to perform in the school. ) |

In the beginning they leam to teach in a simulated condition by tcaching their peers
Next lwo weeks, student teachers are auached to the school on lull time huqi;.
observe the (eaching by the regular classroom tcacher, leach at least one Icssm; m
each leaching subject, involve in all the -activities of the school and learn (o
understand the school.

Student teachers keep a record of all the work carried out by Lhem in
(Details to be worked out), |

Modes of Assessment:

The assessment of the student teachers will be carcied out on the basis of their day

to da:.f p_n_r_licipatiun and performance by o group of 1eacher educators, The details
of activities and the marks allolted are given below.
Activity

the school

r : Marks
0. Contenl Analysis in each teaching subject 10
b. Preparation and use of TLM during Peer Teaching
in each tcaching subjecl 10
c. " Observation Record
Five classes of regular classroom Leacher
Five classes of peer 10
d.  Actual classroom (eaching
One lesson in each teaching subject 20
Total 50

B.Sc. B.Ed. Part -1V
Group B : Core Courses (CC)
CC-1(I) THYSICS

Scheme Exam Duration Max. Marks Min. Pass Marks

Paper ] 3hrs. 80 36
Inlernal 20 }
Practiclul 5hrs. 50 [8

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

tests each of 20 marks for cach paper and the avcrage ol both the tests
will be taken.

Note 2: There will be fivo experiments. The distribution of marks will be ns
3 follows:

Two experiments

Each of |5 marks : 30 marks
Viva voce 10 marks
Record [0 marks

Total 50 marks

FC — 1 () ATOMIC, MOLECULAR AND NUCLEAR PHYSICS
Duration- 3 hours Max. Marks : 80
Note:-  The paper is dlivid:d in five independent units, Two questions will be set

from each unit. The candidates are required to attempt onc question
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from cach unit. MKSA svstem alunits is 10 be used, The question paper
shall have at least 30 per cent weiphtage of problems and numcricals.

Unit — ] '
Atomic Physics: Specira of hydrogen, Frank-iertz experiment and discrcic cnergy
states. Stern and Gerlach experiment, deuteron and alkali stoms, spectral ferms,
doulblet [inc structure, screening constunts lor alkali spectra [or s, p. d and [slales,
selection rules, [.-5 und J-) couplings, Aloms in a magnelic ficld, Zeeman eflect,
Zeeman splittimg. '
Weak specira: conlinuous X-ray spectrum and its dependence on voltage, Duanc
and I1lunt’s law, Characterislics X-rays., Moseley's law, doublet struclurc of X-ruy
spectra, X-ray absoerplion speclra.

Unrit 11

Molecular Physics: Discrete sel of clectronic energies of molecules, quantisation
ol vibrational and rotational energics. determination of internuclear dislance, pure
rotaitonal and rotalional-vibrational spectra, Dissociation limit for the ground and
ather electronic slates, transition rules (or pure vibratiohal and clectronic vibrational
spectra. Ramiam effect, Slokes and anli-Siokes lincs,lcnmplimcnlar}f charucter of
Raman and infrared spectra, experimental arrangements for Raman spectroscopy.
Speciroscopic lechnigues: Sources of excilalion. prism and prating spectrographs
for visible, UV and [}, absorption speclroscopy, double beam instruments, diflerent
recording syslems,

Unit L1

Accelerators: lon sources, Cockerofl-Walton high vollage generators, Van de Graalt
generators, Drifl wbe, Linear accelerators, Wave guide acceleralors, Magnetic
[ocusing in Cyclotron, Synchrocyclotron, Betatron, The electromagnetic induction
Accclerator, Electron synchrotron, Proton Synchrotron.

Deteciors: Interaction of charged particles and neulrons with matter, working ol
nuclear detectors, Geiger-Muller counler, proportional counler and scinlillation
counter, cloud chambers, spark chamber, emulsions.

Unit 1V

Nuclear Fission: Theory of Nuclear Fission, Liquid Drop Medcl, Shell Madel,
Barricr Penclration-Theory of Spontanegus Fission, Nuclear Fission as a source of
Energy. The Nuclear Chain reaction, Condition of controlled Chain Reaction. The
Principle of Nuclear Reaciors, Classilication of Reaclors, Power of Nuclear Reaclors,
Critical size af Thermal Reaclors, The Breeder Reactors, Reprocessing of spent
{fuel, lRadiation hazards and Fission products poisoning.

Nuclear Fusion: The sources of steltar energy, The Plasma: The fourth state of the
matier, Fusion reaction, Enerpy balance and Lawson Criterion, Magnelic
confinement of Plasma, Classical Plasma losscs from the Magnetic Container,
Anomalous losses, Turbulence and Piasma instabiiities, The Laser Fusion Probliem,
Fusion reactor

Unit V

Structure of Nuclei: Structure of nuelei, basic properties (angular momentum,
magnetic moment, Quadrupole momenl and binding energy), deutecron binding
energy, p-p and n-p scailering and general concepts of nuclear forces. Beta decay,
range of alpha particles, Geiper-Nuttall lavw, Gamow’s explanation of alpha decuy,
gamma decay, conlinuous and discrele specira.

Elementary Particles: Classificalion of Elementary Particles, Fundamenial
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interactions, Unificd Approach (basic ideas), The Conservation laws, Quarks {basic
ideas). Charmed and Colour Quarks, Higgs Boson, Large Hadron Collider.
Textbooks nnd References

1.5, Mani and GK. Mehia. Introduction to Modern Physics, AlTiliated ast West
Press Pyl Lid. New Delhi, 1998,

A Beiser, Prospective of Modemn Physics

F E White, imroduclion Lo Alomic Physics

Barrow, Introduciion 1o Molecular Physics

R P Feymann, R B Leighlon an M Sands, The Feymann Lectures on Physics, Vol,.
I[] (Narosa Publications, Bombay, Delhi, Calculta, Madras)

T ALittlelield and N Thorley, Atomic and Nuclear Physics (Engineering Language
[3o0k Sociely) :

H # Enge, Introduction 1o Nuclear Physics (Addision-Wesly)

Eisenbere and Resnik, Quanlum Physics of Atoms, Molecules, Solids, Nucler and
Particles {John Wiley) _

D P Khandelwal, Oplics and Alomic Physics. (Himalaya Publishing. Bombay, 1988)

o PRACTICALS
Duration: 5§ hours | Max. Marks: 50 Min.Pass Marks: 18

Any twelve of the following experiments are 1o be performed, Few more experiments
may be scl at the institutional level.

. Study of normal [requencics and of twe coupled oscillalors as function
of coupling faclors.
2. Verilication of the second law of thermodynamics using thermo-cleclric

device as heat engine und heat pump.

3. Measurement of Foll coefficient ol given marerial.

4. Determination af Rydberg constant with discharge tube and spectromeler.

3 Delerminalion of Planck's constant with photo ¢missive cells.

0 Mecasurement ol eleclronic charge ‘e’ by Millikan's experimenl.
Study of Magnclic Hysteresis parameters using a CRO,

8. Study of resistance characleristics of semi-conducior Material using four
probe Mcihod. :

0. To delermine the value ol a Fligi resislance by Leakage method.

14, To lind the temperature of a [lame using DVS.

1. Study of flame spectra of some elements.

12. To determine small thickness by using thin film interference, |

13. The study of [requency response and phase relationship n a series LCR
circuit,

14 Study of the absorption spectrum of iodine vapours-energy levels,
excitation energy and vibralional consiant.

15 Study of lemperature dependence of thermal radiations, speciral
distribution, total radiation and Planck’s constant.

16, Study of statistical distribution: Gaussian and Poisson’s spectral

" distribulion using dices.

17. Measurement of magnetic suscepiibility.

18. Determing of efmm by Thomson's method.

19. Verification of inverse square law by Photo cell.

R L ]
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" CC 2 CHEMISTRY
Scheme Exam Duration -~ Max. Marks  Min, Pass Marks

Paper [ 3hrs. 80
Internal 20 36
Practical Shrs. 50 13

Note : There will be threc experimenis. The distribution of marks will be as follows:

Three experiments {one from each group)

Experiments (3) 40 marks
Yiva 05 marks
Record 05 marks

Total 50 marks

CC 2 (I) ADYANCE CHEMISTRY
Duration- 3 hours. Mnx._Mnrk.s:El]
Note : The paper is divided in [ive independent units. Two gquestions will be sel
[rom each unit. The candidates are required Lo attempt one question (rom ¢ach unil.
Unit-1 Spectral and Magnetlic Properties of Transition Mclq[Cumplcxes _
(A) Electronicspectra of Transition Metal Complexes: !yi?us af ¢leciromic
transitions, selection rules ford-d Iransitions, specirascopic ground states,
specirochemical series, Orgel-encrgy level diagram for d' 10 f:lgslnlcs,
discussion of the clectronic spectrum of {Ti(H,0),]'* complex ton.
(B) Magnelic Properties of Transition Mctal Complexes: Typcs nf‘m_agncl:c
behaviour, methods of determining magnctic susceplibility, spm-nply
formula, L-S coupling, corrclation ol p,_and jt values, orbital -
contribution Lo magnetic moments, application of magnelic moment data
for 3d meval complexes.
Unit-11 Heterocycles and Bicinorganic | |
(A) Heterocyclic Chemistry: Introduction; Malecular urbu_al.lpmlurc and
aromaiic characteristic of pyrrole, furan, thiophene and pyndma._Mclhuda
of syntliesis and chemical reactions with pariicular emphasis on the
mechanism of electrophilic substitution. Mechunism of nuclr:-?pllulm
subslitution reactions in pyridine derivatives, Comparison of basicity of
pyridine, piperidine and pyrrolc. o |
(B) Bioinorganic Chemistey & Essential and trace elemenis hml?gmul
proccsses, melailopophyrins with special reference (o hacmngl.nhm Elrld
myoglobin. Biological role of alkali and alkaline carth metals ions with
special reference to Ca®*. Nitrogen fixation.
Unit-11I Speclroscopy |
(A) Nuclear magnetic resonance (NMR) spectroscopy: Proton m_agn:.:hc
resonance {"H NMR) speciroscopy, nuclear shiclding and deshiclding,
chemical shift and molecular struclure, arca of signals and proton counting,
splitting of signals, spin-spin coupling and coupling conslant,
interprelation ol NMR speetra of simple organic molecules such as ethyl
bromide, cthanol, acetaldehyde, 1, 1, 2-tribremocthane, ethyl acclate,
toluene and acelophenone. _ _ |
(BY Problems pertaining 1o the structare clucidal!un of sllmph: organic
compounds using UV, IR and NMR speclroscopic Lechniques.
Unit-1V Chemistry of Biomolecules |
{A) Carbohydrates: Classificotion and nomenclature. Monosaccharide,
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Configuration ol monosaccharides. Mechanism of osazone [armalian,
interconversion of glucose and [ruclose. chain lengthening and chain
sheriening of aldoses. Erythro and threo diastercomers. Structure of
glucose including ring size determination and cyclic structure. Conversion

of glucose into mannose. Formation of glycosides, cthers and esters.
Mcchanism of mutarotation.

Structure of ribose and deoxyribose,

Inlroduction to disaccharides {(mallose, sucrose and lactase) and
polysaccharides (siarch and cellulose) withoul involving slructure
delcrmination.

(B) Amino Acids, Peptides, Proteins and Nucleic Acids: classification.

. Struclure and ster¢ochemisiry of amino acids. Acid-base behaviour.

iso¢lectric point and electrophoresis, Preparation and reactions ol o-amino
acids.
Structure and nomenclature of peptides and proweins. Classitication of
proleins. Peplide structure delermination. end group analysis, sclective
hydrolysis of peptides and prolcins. Primary and secondary structores of
proteins. Protein denaturation/renaturation.
Nucleic acids: introduction, Constitution of nucleic acids, Ribonucleosides
and ribonucleatides. The double helical siructure of DNA.

Unit-V New dimensions of Chemisiry

{A) Nano Chemistry: Introduction (o Nanochemistry, Nano and nature. nano

the beginning, introduction (6 carbon Nanotubes; Lypes, synthesis and
purification, Brief introduction 1o sell-assembled manolayers (SAMSs).
Monolayers on Gold, Preparation, Mixed monolayers, SAMs ‘and

. applications; Sensors, allinity biosensors, chemical SCNSOTS, Corrosion
prevention, wetting control, molecular electronics. Process of synthesis
of Nano powders, Sol-Gel pracess, Electre-Deposilion, Plasma enhoneed
vapour decomposilion, spullering ol Nano crystalline powders,
Applicalion of SEM, TEM and AFM to nanoicchnology.

(B} Green Chemistry: History, need, and goals, Green chemistry and
Sustainability, 12 Basic principles of Green Chemistey and their iliustrations
with cxamples, Examples of green synthesis/reaction: Green starling
materials, Green reagents, Green solvents and reaclion conditions. Green
catalysis, Green synthesis- Real world cases (Traditionnl processes and
green oncs), Synthesis of Ibuprolen, Adipic acid ete and selected examples
[rom US Presidential Green Chemisiry Challenge Award Winners,

(C} Inorganic Polymers: Silicones and Phosphazenes Silicones and

- Phosphazenes as examples of inorpanic polymers, nature of bonding in
triphosphazenes '

Text books and Relerences
Sharma Y. R. elemenlary OIganic speclroscopy: principles and chemical
applications paperback.

2, Mchia and Mehea, Organic chemistey, PHI

Donald L. Pavia Gary M, Lampman George S. Kriz James A. Vyvyan,
Inlroduction 1o Spectroscopy, 5th Editien.

4, Bahl B § & Bahl Arun 5000 Solved Problems In Organic Chemistry, S.
Chand Publishing,

e

- i —— e — —

5 Madan R L, Chemistry for Deg
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TEE—
P

rec Sludents B.Sc. 3Rd Year S. Chand

Publishing.

L Nafis Haider S, Fundamental of Organic Chemistry, S. Chand Publishing.
.?.

deen. T. Nano: The Essentials; Understanding Hannscéir;ﬁ;: and
;r;;cﬂlimc;lugy. ‘Tata McGraw-Hill Education Pi. I_..ld.,gjnnd E,d.i on)
¥enneth J. Kiabunde and Gleb B. Scrgeev Nanochemistry { o

g- Bzzd}'upa.dhyay A K. Nano Materials. New Age Intemaliona 3

5 i ice. Oxford
10 EFI'WAE;SE:S and 1.C. Wamer, Green Chemistry: Theory and Practice. Ox
. Iniversity Press. o
1 }..J::;rsﬁtg M. Green Chemistry: Introductory Text. Royal Socicty

1 don). - | |
12 (R:;;IT E‘.[lri (:.‘r?; Tinr)lcsund M. Introduction to Green Chemisiry. American

\ jety {Washington}. _ _
i3 EET;:I {Slmiiﬁdy({:unnelly M. E. Real world cases in Green Chemisiry,

' ' jety { Washington). | ‘
14 Eﬂ‘-l‘ll-lt:lh"-‘-:“g I;i?]fjuiliﬁg?ll‘. I-:f {i'tcul world cases in Green Chemisicy (Vol 2)
: a i

ean Chemical Socicly (Washinplon) _ _
15 ft:ll::.lr:alin, VK., Kidwai, M. New Trends in Green Chemistry, 2004

16. Inorganic Polymers by Stone and Graham.
PRACTICALS

i ks: 18
ks: 50 Min. Pass Mar
L re of any research labs and

industry/ government

Duration: 5 Hours .
Note: The students shiould be given cxposul ‘Hw
inctrumentation center/ reputed university

labs of northern region.

reanic Chemistry | .
> ::“uﬁ?uamiimivc cstimation of onc metal volumetrically from & 2
mixture,

- 2*—
i ' . ing Ba
b. To estimale magnesium volumetrically [rom a mixiure conlamning

: # and Mp* ions. N
d Mg™* Tons/ Zn*" an | _ .
v ?{1:- csl.i%nalc capper iodometrically [rom a given mixlure conlaining

M and Cu”* jons. o _
d II;',:tirnﬂlicnn of Glucose with the help of Fehling's solulion.
c' Delermination of Total hardness of waler,

l ' mistr B . _
» ?rg':'l:r::c g:;u pru;amlinn: p-nitroacetanilide from Aniline and p

Bromoacetanilide from Ani]linc. e
rmination of Ioding valu¢ ol an 8%, | -
:- I‘[S]E;;mlinn af two component mixture using water or Nal1CO, solu

' ivalive
& idensification of the two compenents, Preparation ol one derl

C. Physical Chemistry

imet o
- C?ugclcrrﬁnﬂtinn of formula of complex by Job’s method.

4 and

b. Verification n¥ .seer — Lambert law [or l{i'h:an_‘."thCrlbti:!m:

- determine 1he concentration of the given solution of (he substitics,
imelr _ _ | "
E:T::r:;aﬁnnif the specific rotation ofa given uptu:a]l;.r' acli Fz [?E:]mﬂznuv
nd determination of the concentration of given solution & p 3
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active substance
3. Solvent Extraction

Separation ond estimution of Mg (U} and Zn {11}
4. bon Exchange Method

Separalion and cst@aliun of Mg (1T) and Zn (I[)
CL -3 Zoology

Scheme Exam Duraticn  Max.Marks hin.Pass Marks
Paperl 3 hours 80 {External)

20 (Inlernal) } 36
Practical 5 hours 50 J 18

Note: Intermal Marks will be awarded on the basis of two internal wrillen tests

c:;h of 20 marks lor each paper and the average of both (he 1ests will be
taken.

CC ~ 3 (I) MOLECULAR GENETICS, BIOTECHNOLOGY AND

INSTRUMENTATION
Duration : 3 hours

‘MH'.n;.M:lrks: 80
Objectives

Tp enable students 1o comprehend the modern concepts and applicd
aspeets of Molecular Genelics, Biolechnology and instenmentation,

Note: The paperis divided in five independent units. Two questions will be sel
[rom cach unit. The candidates are required Lo atlempt one queslion from
each unit.

Unit -]

a) Nuclm':-lic acids: DNA (prokaryotic and cukaryotic)- Structure, forms,
chemical composition functions and units of DNA. Genetic Code

b) RNA: Genetic RNA, nea - genctic RNAs (MRNA, IRNA, and rRNA) -
Structure and functions.

¢} Replication of DNA

Unit -]1I
4} Gene mulation : nature of mutation, types of mulation and causes of
mutation
b) DN_A_rupair : mismatch repair, direct repair, base-exeision, nueleotide-
excision repair and other types of DNA repair. Genelic diseases and
faulty DNA repair.
¢} Gene expression : Transcription and trapslatjon of prokaryoles and
cukaryoles,
d) Regulation of gene expression in prokaryotes {Lac and Leyplophan
opcron)
Unit -]I!

a}  Genete engineering : Gene cloning
(i) Cloning vectors
(if) Restriction endonucleases |, staggered and blunt ended cuts,
ligation and example,

(1)) Recombinant DNA technology
b) Gene amplification

{1) cDNA library
(i) Genomig library and

I
Y

415
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(iii} Polymecrase chain rcaclion

c) Applications of recombinant DNA technology — DNA finger printing

human gene therapy, ethical concerns and cloning.

Unit - TV

i.

Animal Cell, Tissue and organ culture, History of animal Cell & organ
culture, requirements; Characteristics ol animal cell culiure, Cullure media
{Natural & Synthelic).

b. Sterilization of glassware, equipment isolation of animal lissue; sometic
cell fusion, hyhridoma technelogy.

¢. Elementary idea of bio informatics, genomics, proleomics

UNIT -Y

a, Micrascopy : Principle structure and function of simple and compound
MICIOSCOpe .

b, Spe-irophatometry ; Principle of spectropholometer. structure of simple
& UV visible speciropholometer. Principles ol Chromatography.

c. rinciples of ciectrophoresis, separation technique of proteins and DisA

d. Principles of Centrifugation, simple, Gradient & Ultracentric fuge,

General Principle & functions of instrument reated 1o ECG EEC CT
scanning and Sonography.

Textbonks and Relerences:

1.
2,
3,

- LT

]

Molecular Bialogy of the Cell, Alberts ai, 5" ed, Garland Science 2008
Molecular Biology of the Gene Watson Baker et al, 7" ed, Pearson 2014,
Biachemistry, Molecular Bialogy and Genetics sth ed, Lippincolt Williams
and Wilkinson, 2013

Biochemistry D Voel & JG Voet, Wiley 2011.

Immunology, Kuby 7" ed, Owen Punt Stenford McMillan, 2013
Fundamentals of Biochemistry, JL $ain, S Chand fub 2014

Essentinls of Molecular Biology 2ed, David Freifileder. Panima Publishing
N Delhi 1996.

Genelies and Biotechnology, Dr KC Soni Hindi Editien, College book centre
Chaura Rasta Jaipur.

Microbiolopy and biolcchnology, Dr KC Soni Hindi Edition. Cellege book
cenlre Chaura Rasta Faipur.

Biochemistry and Molecular Biology, K Wilson & J Walker. 7% Cambridge
2010,

Animal Cell Culture - A practical approach, Ed, John, ILAY. Maslers IRL
Press

Goather S. Sient, Molecular Genelics, MacMillian Publishing Co Inc.
R.W. Old and S5.B. Primorse: Principle of gene manipulition: An introduction
10 penctic cngeincering.

R.A. Meyers (Ed) :Molecular Biclogy and Biotechnology. (VY CU Publishers)
Genelics — Analysis and Principles- Robert J. Brooker, McGraw Hill
Principles of Cell and Molecular Biology —L.J Kleinsmith & V.M Kish,
Harper Collins College Publisher,

Molecuiar Cell Biology 7™ Ed, 2013- Lodish ,Berk, Matsludaira, Kaiser
K.riegar, Scolt, Zipursky, Darnell,W.H Freeman And Co.

Bioinformatics, Shrma Munjal and Shankar, 2012 Rastogi Publications,

-
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Gangotri, Shivaji Road, Meenu-25002

19. Biotechnology — BD Singh { Hindi Ed}, Kalyani Publisher B1/292, Ludhiana,
-141008 Punjab -

PRACTICALS

Duration : § hrs Max Marks 50

Objectives:
To develop the motecular and biotechnological lechniques and 1o develop skills of
nreparing media, separation of nucleic acids and culture »f animal cells.
Course Contents:

Study of DNA by Feulgen reaction in the salivary glend chromosomes.
Isolation of genomic DNA

Molecular separations by chromatography, electrophoresis, precipitatton etc.
Isolation of milk protein form the milk sample.

Separation of scrum by using centrifuge

Estimalion of protein by Biuret Method.

Scparation of plasma by centrifugation.

Separation of biomolecules by paper and gel chromatography.
Preparation and use of culture media for microbes.

10. Preparation and use of culiure media for animal tissues,

1. Media preparation, media sterilization and incculation.

12. Cell culiure techniuques- Design and (unctioning of tissue culture laboratory,

cell proliferation measurements, culture media preparation and cell
harvesting methods,

13. Isolation and staining of bacterie.

14. Determinalion of pH valuc of different water samples, bloed urine and slaiva

15. Qualitative tests for carbohydraies.

16. Qualilative test for proteins.

17. Qualitalive test for lipids.

18. Effects of temperature on the activity of enzyme,

19. Char, model Power point/mullimedia presenitation, preparation related to
evidence of evolution Human /Horse evolution, Geographical time scale etc.

20. Students are expected to visit different laborateries { RRL, CSIR, ICMR,
Science centers etc.).

Guidelines/Instructions for Practical Examination

Yiax. Marks : 50 Time Allowed ;: 4 Hrs.
Viin. Pass Marks: 18

S. No. | Exercisc*

Molecular Biology Experiment
Biotechnological Experiment
Biochemical tests
Bacteriological experiment
Instrumentaiion-major
Instrumentation - minor
Practical record

Viva

Project repori

* as per UGC guidelines

Min. Pass Marks: 18

LS e B B e e

=

arks

g

0] ool af o 1] ] o] o =

|
|

M.D.5.U. Syltabus / B.S¢. B.Ed. I'rogr:mm_e = w2 133

CC—4 Botany g
b n Fass
Scheme Exam Duration Max, Marks Y
3 hours 80 (Extemal)
B! 20 (Internal) 36
Practical 4 hours 50 13

- will be awarded on the basis of two internal wntten ests
e ::rslui:et:“uut! ;{:ar{'ﬁksl;nr ecach paper and the average of both the tests will be
taken.
CC—4(1) Paper1- GENETIC ENGINEERING, MOLECULAR
BIOLOGY, ECOLOGY & ECONOMIC B_OTAI.‘QY
Note :- The paper is divided in five independent units. Two questions wEH b: sel
{rom each unil. The candidates are required to attempt one question Irem
each unit.
i 1 i ] i tions , Solid media,
Tools and Techniques in Plant Tissue Cultun::, M_t:dm Preparations , i
Liquid media, sterilization iechniques, sterilization of gllnsswarcs :t';nd Ir:lf:muu'n %
Ascptic manipulation and Culture maintenance, noculation and Sub cullure,

Concept of Cellular 1tipoiency, Methods of application of micro propagation,

Haploid production, Zygotic embryo culture, Endosperm Cullure, Somatic
embryogenesis and Synthetic Seeds.

Unit-1] _ _ | ' _
An Overview of Genelic Enginecring, Tools & chhmuns ut‘.g,unn:uc CRZINcering,
recombinant DNA technology . Methods and applications 1n agricullure, horticulture,

harmaceuticals, Genetic markers, PCR. o |

Eun:mpt of genomics and proleomics, application of biotechnology.

Unit I o ‘ _
Atmosphere (gascous composition), Climatic factors, Ldaphic factors,
morphelogical, anatomical and physioclogical, responses of plants to water,
(emperature, light and Salinily. ‘ .
Puplrllnlinn ccology with special reference 1o Growth Curves, ccolypes, ecads and

lant Indicators. _ o

Eummunity ccology with special reference to life forms, biolegical spectrum,
ecological succession.

Unit 1V . o |
Ecosyslem, Structure and function, Abiotic & biotic componenls, food chaim,
food Web, ecological pyramids, energy flow, biogcochemical cyctes of cnrban,
hitrogen & phosphorous

General vegetation of India

Intellectual property Rights (IPR) and Patent.

Unit V .
Economic Botany: - Origin, Cultivation and value added products of [ollowing:
Cereals: Rice, Wheat and Maize

Qil Yiclding Plants: Mustard, Groundnut and Coconut

Fibre Yiclding Plants: Cotlon, Surll-hemp_

Spices : Cardamom, Fennel, Cumin, Coriander
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Medicinal planis ;: Opium, Cinchen
: ! a, Sarpagandha.
Beverages : Tea & Coffce TE ;
Rubber : General Account
Text bookis and References
e Vasil. 1.LK. and Thorpe, T.A. 1994, PlanL Cell and Ti
i [} =i k. 1 i C
Elm;;rur Academic Publishers, The Netherlands, et
¥ ochar, S.L. 1998, Economic Bolany in Tropics 2™ edit
Macmillan India Ltd. New Delhi. ’ oplcs 27 ediion.

*  Smpson. B.B. and Conner-Ogorzal [
_ y, M. 1986, Economic Botany -
Plants in Our World, Mc. Graw Hill, New Delhi. o

Duration: 4 b Practicals

ion: 4 hourse Max Mark: 50 ' Mi -

l. [Esis&: requirements of a tissue cullure laboratory. - Marks: 18
a) Common Glassware, (b) test tubes, culture (ubes and s

i : : ; crew-capped tubes

E_IcJ Petridish {d) Pjnpcll»-.: {e) Pasteur pipetic (f) Erlenmeyer Nask {g‘:l::'.]?ﬂlurnmrit.:
.nsié (h) Cleaning gl:a.'::.swarc (i} Inoculation needle and inoculation loop
U.J unsen burner (Spiril-lamp}, (k} water baths (I} Auloclaves. (m) laminar
air flow (n) Incubator (o) Hot air oven (p) Colony counter {q)} pH meter

(r} Electric balance (s) Swectro photom ;
- Al v | '
Microscope. & er (t) Centrifuse {u} binacular

2.  Method of using balance

Preparation of temporary catton plug

Preparation of permnnent colton plugs.

Preparation of culture mediz

a} Preparation of liquid medium (broth)

b) Preparation of Solid media (PDA medium and ptates)
¢) Preparation of agar slonts,

d) Preparation of agar deep Lubes.

. El;{ethnd; of Sterilizalion. :

: emonsiration of the techniques of micro- ' ' usi j
explants, e.g. axillury buds, sﬂnul meris:gzsr:::fﬂgmmn g
2 To dElEn'l‘l_il'H: the m.in_imum size of quadrale by specics area curve meihod

: ET;g;lﬂnmnr: the minimum number of quadrate 1o be laid down in leld unn:icr

To study the vegetalion structure through profile diagram

i

=

7
8.  To determine moisture content and waler holding capacity of different types

of sotl

?0 En dete:rmin-: the dust holding capacity of different types to leaves.

. Fibres: Study of n:n:lt{:m flowers, sectioning of the colton ovules/developing
5:f:ds to trace the origin and development of cotlon fibres. Microscopic study
Fh:?um.:,'ﬂ“d tcsét Eﬂl‘ ::Tllulnse. Seclioning and staining of jute stem to show

ccation and development of fibres, Mi '
T wcroscopic siruclure. Tests for

11. Spices: Examine Cortander, Fen ]
ces: y nel and Cumin (hand sections
1 fruits of cfm:lamnm and describe them briefly. ARBgReed
2. rrtpnratmn of an illustrated inventory of 5 medicinal plants used in
ndlgenous systems of medicine or allopathy: Write their botanica! and

AT Anrae wmarls AamA dlma s - FAI_ L, 0 -~ 1
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CC-5 Mathematics
Scheme Exam Duration Max. Marks Min.Pass Marks
*aper-1 3 hours 60 (External)
15 (Internal) 54
Paper-11 3 hours 60 {External)
15 (Intcrnal)
Note 1:  Internal Marks will be awarded on the basis of two intcrnal wrillen

lests cach of 15 marks for each paper and the average of bolh the 1ests

will be Laken,
CC-5 (1) Numerical Analysis

Duration: 3Hrs Max.Marks:60
Note :- The paper is divided i [ive independent units. Two questions will be set
from cach unit. The candidates are required Lo aliempt gne question from each unit.
Unit 1

Error - its sources, propagation and analysis, Numerical solution of system of lincar
equations, Dircel methods-The matrix inversion method. Gauss ¢limination method,
Guuss-Jordan method, lerative methods: Gauss-Jacobi Mcthod, Gauss Siedel

method.

Unit-2
Differences, Relation betweendifTerence and dedvatives, Differences of polynomials,

Newton's formula for forward and backward intcrpolation Divided differences and
simple differences, Newlon's gencral intepolation formula, Lagrangs's interpolation
formuta, Brror in interpolation.

Unit-3
Numerical differentiation and numerical integration- Simpson’s Weddle's and

‘Frapezoidal rules, Newien's Cotes Quadrature lormuta, Gauss Quadrature formuta

Unit-4
Reot finding for nonlincar equations (Transcendentnol and Algebraic cquations),

Iterative method, Biscetion method, Repula-Faisi method, Newlon Raphson's
melhod arder of convergence.

Unit-5
Numercial solution of (irst and second order diflerential equations, Euler’s Mcthod

picard’s Method, Taylor’s serics approximation, Runge-Kutia Method.
Textbooks and References:

1. An Introductory Mcthods in Numerical Analysis: 8.5, Sasiri, PH.1, New
Delhi, 4™ cdition2005.

2. Numerical Analysis: J.L. Bansal, .LP.N. Ojha, JPH, Jaipur, 1991,

3 An Intraduction lo Numerical Analysis: Kendall E. Atkinson, John Wiley,
New York, 2™edition 2001.

4, Computer Based Numerical Mcthods and Statistical Techniques: PK.

De.CBS Publication, New Dclhi, 1=edition 2006,
CC-5 {11) Paper —11: Discrete Mathematics

Duration: MIrs Max.Marks:60
Note :- The paper is divided in five independent units. Two guestions will be sct
from cach unit. The candidates are required (o attempt one question fram each unit.
Unit-1

Set Relation and function, binary Relations, equivalence relations and partitions,
partial order relation and lattices chains and ant chains pigeon hole principle.
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Principle of inclusion and exclusion.
Unlt-2

C"i'""I?”Hﬂl:fﬂslili|ti1'r13[;r ;ni ffnnnﬂl Iangua'gcs ordered sets languages. Phase structure
E‘_“:'““ probability grammars and languages permutations, combinations’ and
nit-3

Graphs and planar graphs; Basic terminology, muliigraphs, welghted graphs paths

and circuits travelli '
o i velling sales person problem, plannar graphs, trecs.

Finile state machines; Equiv :

: ; alent mach i :

ﬁg; izers computable functions ines, finite stale machine as language
bit-

Boo : i !
lean algebra: Lattices, algebraic structures, duality, distribulive and

complemented lattices, Boolean latti
a5 expressions. ices, and Boolean algebras, Boolcan functions

Textbooks and Reforences:
. Eiements of Discret ics: ]  Hi
| ciitions it ¢ mathematics: C.L. Liu, McGraw Hill, lnlernat ional
2. Graph Theory: Narsingh Deo i |
- Gr : _ , Prentice Hall of [ndia, 2004,
i. Discrete Mathematics: N.L. Bipgs, Oxford Science Publication, 1985.

Discrete Math ; : S
Hill, 1999. emmatics and its Applications: Kenneth H. Rosen, McGraw

Discrete Mathematics with Applications: T. Koshy, Acedemic Press, 2005.

CC 6: Currlcul
Instructional Time: 4 periods/week um and School

Exam. Duration: 3 Hours
Objectives of ihe Course:

5.

Max., Marks: 75
Internal: 15 External: 60

On the completion of course, the student teacher will be able 10:

* develop an Understanding of the emerging Curriculum Lheory.

develop an Und ine i ¢ :
plﬂnninl:g _ erstanding in to the varjous loundation of curriculum

a [ ] u " - 2
r:ﬂ:g:nt the s-tudent mth_the existing opproaches to curriculum design.
on varigus trends in curriculum development.

ennbie student to unders : :
MAREEEMERL . tand the basic concepts to educational

. oo B
: g:;fl:ﬁ-lﬂ futuristic vision about devising new curriculum design
nt the student teachers with curriculum process and construction to
curmiculum development.
Course Outline:

Unit I: Concept of Curriculum

e Understanding the meanings and nature of Curriculum: need and

impertance of curriculum in schools

Differentiating Curriculum Framewo i
1 1 r C [ ] =
significance in school education k, Curriculum and Syllabus; their

F ' - i 1gni
Mnceu:. of curmiculum: core curriculum - significance in indian contexl
eaning and concerns of *hidden’ curriculum o

Curriculum visualized at d; [
iflerent levels: national-level: state-] :
l=vel; class-level and related issues . eSO

L

§
!
‘ »
!
|

Unit I11:

Unil I'V:

S ————

Unit 11z Curriculum Determinanis and Considerations
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Brozad determinants of curriculum making: (At the national or state level)
Educational and Professional Polices
e Socio-political aspirations including ideologics and educational vision
* ¢£cONOMIC nceessitics
technological possibilities
cultural erienlations
national priofilics
Considerations in curriculum development: {at school level)
Forms of knowledge and its characterization in difTerent school
subjects,
= Relevance and specificity of cducational object ives for concemed level;
= [eamer characteristics
» Teachers® experiences and concems
= Socio-cultural context of students - multi-cultural, multi-lingual aspecls
» Critical issues: environmental conccrns, gender differences,
‘nclusiveness, value concerns and issucs, social sensitivily
Curriculum Development (at school level)
Understanding shifls in emphasis in approach to curriculum: from subject
centered ‘minimum levels of learning’ and behaviguristic learning
outcomes: to integrated approach involving development of perspectives,
concepls and skills across subjects, incorporaling environmental/local
concems. to activity centered and constructivist arientation
Process of Curriculum making
« Formulating aims and objeclives {based on overall curricular aims and
syllabus)
= Criterin for selecting knowledge and representing knowledge in the
form of thematic questions in differcnt subjects
= Organizing fundamental concepts and themes verlically across levels
and integrating themes within (and across) different subjects
= Selection and organization of lecarning situalions
School - the site of curriculum engagement
Role of school Philosophy, Manapgcment and Administralion (and
organization) in crcating a context for development of curriculum.
Avanilable infrastructure, curricular sites and resources {library, laboralory,
school playground, neighbourhood etc)
School culture, climale, environment and Lime mANAgEMEnt a5 the contexl
for teachers’ work
Construction of curriculum vis 2 vis teachers’ role and support in
*developing curriculum’ ‘transacting curriculum’ and ‘researching
curricubum’
Space for teacher as a Critical Pedagoguc
Role of external agencies in providing curriculum and pedagogic support
to teachers within schools — local, regional, national

Unit V= Curricalum implementation and renewal

Operationalising curriculum into lenmning situations - Teachers’ role 1n
generating dynamic curricular expericnces through:
= flexible interpretation of curricular aims
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" contextualization of learning
" varied learning experiences
Sn:lccllinn and development of learning resources ((e
learning materials and resources outside (he schoal-
communily and media, etc,
o Evn!ving assessmenl modes

Reviewing and renewal of gims and processes

- L}

Feedback from lcarners, tenchers, community and admfnistr-ﬂmrs;

*  Observable in cong '
riencics and correspondence berwe . 3
- CCR expe
and aciual achicvemens ; peclations

Maodes of Learning Engagement:

A . i —
m;:; {::l" readings need l.u be compiled, which includes those which clarify key
pLs, trace the Fxfulut:qn u_fu]ternatiw: conceptions of curriculum, conlextualize
utum, indicate ways ofdeveloping, implement;

Xt-books, tcaching-
loca) Cnvironment,

The following modes of leaming engagement are suggesled:

* Inlroduciory lectures on key themes and concepts
*  Swdyand discussions on the
levels ‘

*  Study of the NCF 2005 as we l
vell as the earlier Curriculum
: 'ra '
tnd a prescribed syllabus; rremenorks
. gl_sr:ussmn On purpose of curriculum framewark:
] > ' :
ritical L_valuutmn of the extent to which the curriculum framework is
reflected in the syllabus (in small proups)
. : :
Intcrar::uun_s with school teachers and principzl about how they
npm:utmnﬂl_mc the prescribed curriculum inlo an action plan; how
curriculuin is evaluated and revised ‘
*  Observing the kinds of curricular experiences 1 school

from classroom teaching and discern their relevance v
development; for this, int
held |

*  Sludy of sclected readings and presentations based on these

process of curriculum development nt various

provides apari-
\ : 5 a vis learner
¢ractions with teachers gnd studenis conld be

Practicum:

Preparation of any

lopic from the course conle ine i
classroom, : nt and presenling in the

g. Anelytical study of school- currrculum development.

4. Rc]?urt on curriculum development for the school slage in stale/UT,
- Write a paper on curficulum development. |

J.  Development of a unit test and its try oul.

6. Evaluation of a schoo] lexlbook.

Mc[des of Internnl Assessment Marks

Written tests i0

Any two of the Pructicum 05

—_— el g.mn Ery 70

M.D.S.U. Syllabus / B.Se. B.Ed. Programme /139

Suggested Readings:
l. Bab Moon and Patricia Murphy (Ed). (19%99). Curriculum in Context. London.

Paul Chapman Publishing.

2.  Chryshochons, N.E. (1998). Lecarner Necds and Syllabus Design. MLA.
Dissedation. England. School of English.University of Durham.

3. D.). Flinders and 5.). Thorton (eds). {1997). My Pedagopic Creed. New York.
The Curriculum Studies Reader, Ronlccoge.

4.  GW. Ford and Lawrence Pungo, (1964), The structure of Knowledge and the
curriculum. Chicago. Rand McNally & Company.

5. Groundland, N.E. {1981). Mcasurement and Evaluation in Teaching. New York.

Mocmillan,
6. Kelley. A.B_(1996). The Curricular Theory and Practice. US. Harper and Row.
7. Kumar Krishna. (1997). What is Worth Teaching. New Delhi, Orient Longman,
8. Taba, Hilda (1962}. Curriculum Development. Theory and Praclice. New York.

[1ar Courl, Brace and Wald.
9. Tvler, R.W. (1949}, Basic Principles of Curriculum and Instruction. Chicago.

University of Chicago Press.
0. Kochhar5.K. (1970). Secondary Schooi. New Delhi, Sterling publishers

Administration,
bi. The Repor of Education Commission. {1964-66). MHRD Govt, of India,

12. AN, g (1996). 8w gawa 3R fen & 97w, 118, ¥ai ufiasas |
13. T TS (1990), ¥= AEF warga. sRamon Ot el a98ie |
14, gREar vE.qL, (1965). A= SRS 0E {191, e, ] grow \fex |
15. af¥ms @&, (1985). faemera WToq U8 ARG fImr o 9RAn, .
drgags feur |

16. &a ey "ews. (1998). faure waseIrssamh. R, W |

17. ¥t AR, (1995). Rrene e aur fer ave. ywrangEl wRaseE |
18. =mE &RTET. (2003). HEE wawr afix fen & Twon, =2 Rl o

g 13q, 30 AR |

CC 7 - Assessment for Learning
Instructional time: 4 periods fweek
Exam Duration: 3 lHours

Max. Marks: 75
Internal: 15
External: 60
Objectives of the course:
On completion of the course, the siudent teacher will be able to:
¢  pain a crifical understanding of issues in assessment and cvaluation
e  become cognizant of key concepis such as test, measurcment, examination,
formative and summalive assessment, and evalualion
¢ understand different kinds and forms of assessment that aid studenl
learning
+ usc a wide range of assessment tools, lcam to select and construct them
appropriaicly
¢  evolve realistic, comprehensive and dynamic assessment procedures that
are able Lo keep the whole student in view
¢+ undersiand Lhe use of action research in solving problems
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Course Qutline:
Unit It Overview of Assessment and Evaluation :
»  Perspective on assessment and evaluation of learning in a constructivist
paradigm
Distinction between ‘assessment of icaming’ and ‘assessment for leaming'
Purposes of assessment in a ‘constructivist’ paradipm:
= engage with learners’ minds in order to [urther leamning in various
dimensions
« promote development in cognitive, social and emotionzl aspects
o  (ritical review of current evaluation practices and their assumptions about
lecaming and development
¢  Meaning and Objectives of :
= lest, measurement, examination, and evaluation
= formative and summalive evalualion ‘
. ® continuous and comprehensive evaluation
s prading and its types '
Unit II: School-Based Assessment and Evaluation: Policies, Practices and
Possibilities
» Impact of examinalion-driven schooling
*«  On Pedagogy: conlent-confined, information focused testing; memory-
and activity ceniric teaching and testing
e  De-linking school-based assessment from examinations: some possibilities
and alternative praclices .
Contexts of assessment: subject- related and person- related
Unit II1: Efforts towards Examination Reforms
« Effortstowards examination reforms in India based on: NPE, 1986; POA,
1992; NCF, 200Q and 2005 and Nationa! [Focus Group Position Paper on
Examination Reforms {Discussion should cover analysis of
rccommendations, implemeniations and the emerging concerns)
»  Management of Examination in Schools
« Role of ICT in examination
s  Action Research in improving classroom practices; concepl necd and sleps
of aciion research, action rescarch as an appreach to improve class and
school practices. Development of an Action Research Plan,
Unit IV: Teacher competencies in evolving appropriate assessment 1ools
e  Tencher compelencics
»  Visualizing appropriatc assessment lools for specilic conlexis, content,
and student :
Achicvement test: meaning, need, steps and blue print.
= Evolving suilable crileria for assessment

o  Orpanizing and plonning for student portfolios and developing rubrics |

for portlolio assessment
o  Using assessment feedback for further leamning
Unit V: Data Analysis, Feedback and Reporting
e Statistical tools- percentage, graphical representation, frequency
distribution, central tendency, variation, normal distribution
e  Feedback as an ¢ssential component of formative assessment
= use of assessment for feedback; for taking pedagogic decisions
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" Types of teacher fecdback (written comments, oral); peer feedback
* Placc of marks, grades and qualitative descriptions
Developing and maintaining a comprehensive leamer profile
* ['urposes of reporling: to communicate
= progress and profile of lcarner
= basis for lurther pedagogic decisions
¢ Rcporting a consolidated learner profile
Modes of Learning Engagement:
Some suggesied modes of learning engagement are:
s  Lecture-cum-discussion
Readings and presentations
Group diseussions
Analysis of a range ol assessment tools
Developing worksheets and other tasks for learning and assessment in
one’s specific subject area
¢ Maintaining 2 portfolio related to the course-work and devising rubrics
for assessment

*  Conslructing a tesl or an cxamination paper in one’s subject arca; critical
review of these -
¢ Observing, interviewing and writing comprehensive profile of a student
*  Sunulated exercises in ‘marking’ and giving fecdback to fellow student-
teachers (on a written task); critical review of feedback
*  Simulated exercise in marking an examinalion paper in one’s subjcct area:
critical review of marking
Practicum:
1. Compare different forms of assessment,
2. Presentation of different kinds of grading with ndvaniages and disadvontages.
3. Focus group discussion on examination driven teaching and leorning.
4. Critical ¢valuation of examinalion reforms suggested and implemented based on
NPE-|986; POA-1992; NCF-2000; and NCF-2005.
5. Developing Action Rescarch proposal following the established sieps of Action
Research.,

6. Organising student Portfolio assessment and developing rubrics for portfolio
assessmeni.

7. Developing Achievement Test and praclicing method of finalizing the test,

Modes of Internal Assessment Marks
Wrillen tesis 10
Any lwo of the Practicum 05

Suggested Readings:
1. Bukrfr,_ B, Cosln, A. & Shalit, S. {1997). The norms of collaboratjon.
Altaining communication competence. In A. Costa & R. Licbmann (Eds. ),

The process-centered school. Sustaining a renaissance community (pp.
119-142), Corwin. Thousand Qaks, CA,

2. Black, P. Harrison. C., Lee, C., Marshall, B, & William, D. (2004).

Working inside the black box Assessment for learning in the classroom.
Phi Deita Kappan, 86 (1), 8- 21.

3. ansfnrd,. J. Brown, A L., & Cocking, R.R. (Eds.). (2000). How people
learn: Brain, mind, experience, and school. Washington. DC, Nationel
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(0.
1L.

12.

13.

14,

15.

16.

17.

Academy Press.
Burke, K. (2005). Flow to assess authentic learning (4™ Ed.). Thousand
Oaks, CA. Corwin. Burke, K. Fogarty, R. & Belgrad, S (2002). The
porifolio conneclion Student waork linked to slandards (2™ Ed.) Thousand
QOaks, CA. Corwin.
Cart, I.F. & Harris, D.C. (2001). Succeeding with standards. Linking
curriculum, asscssment, amd action planning. Alexandria, VA: Assoctation
for Supervision and Currizulum Development.

Daniclson, C. (2002). Enhar.cing student achievement: A [ramework for
school improvement. Alexandria. VA Association for SUpcn'lsmn and
Curriculum Development.

Genlile, J.R. & Lalley, 2.2 {2003). Standurds and mastery learning:
Aligning teaching and agsessment so all children can learn. Thousand
Oaks. CA. Corwin.

Guskey, T.R., & Bailey, 1.4, (2001). Developing prading and reporting
systems for student leamine. Thousand Qals. CA. Corwin.
NCERT (1985). Curriculum and LEvaluntion. New Delhi. NCERT.
NCERT (2005). Nalional Curriculum Framework. New Delhi. NCERT.
NCERT (2005). National Focus Group Position Paper on Examination
Reforms. New Delhi. NCERT.

Norris N. (1990). Understanding Educational Evaluation. Kogan Page
Ltd. :
Natrajan V. and Kulshreshla S. P. {1983). Assussing non-Scholaslic
Aspects-Learners Rehaviour. New Dlehi. Associatien of Indian
Universitics.
Newman, FEM. (1996). Authentic achievement: Reslructuring schools for
intellectual quality. San Francisco, CA. Jossey-Buss.
Nilko, A.J. (2001). Educational assessment ol students (3™ ed.), Upper
Saddle River. NJ. Prentice Hell.

Singh H.S. (1974) Modem Educational Testing, New Delhi. Steriing
Publication.
Thorndike RL und ¥agen. (1977). bieasuremem and Lvalualion in
Psycholopy and Educarion.

Gronp D: Pedagogical Courses

PC 1: Learning {o Function as a Teacher (School Internship)

Duraticn: Sixleen weeks

Max. marks: 300 Inlernal: 304

Objectives of the course:
On the completion of the coursc thL student 1cachers will be able to:

4 » = B

observe the classes ol regalar icachers and peers and leamn about wachmg
learmning process end classroom management,

develop skill in planning and (eaching in 2ctual classroom covironment.
reflect, learn to adapt and modi(y iheir teaching for aitaming leaming,
ouicomes of studenls.

maintain a Reflective Journal.

acquire skill in conducting Action Research/ Case Study.

inculcete organisalional and managerial skills in various school aclivities,
create end maintain resources for teaching and learning in internship
schools.

TR b

-
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work with the communily in the interest of the learner and their teaming
gutcomes.

Internship Tasks:

The student teachers will perform the following in the school atlached to her/him.
(a} Delivery of lessons

()

The student teachers will dehiver a minimum of 44 lessons including two
criticism lessons {one at the end of 9™ weck and the other during the last
week ol the teaching assignment) in ¢ach Pedagogy course, In total they
will teach BO lessons in two Pedagogy courses (Preferably 20 Iessons for
Upper Primary classes and 20 [or Secondary classes in cach Pedagopy
caurse).

The student teachers will visualize details of leaching leaming sequences,
keeping all considerations in view. They will alsa involve themselves in
discussion, relleclion, reconsideration and consolidation afier cach lesson
as well as at Lthe end of the unit.

Practicum

Preparation. adminisiration and analysis ol achievement tests in (wo
Pedapopy courses.

Conducling Action Rescarch 7 Case Study,

Obscrving len fessons ol n regular (cacher and (en lessons of pecrs in
cach Pedagopy course and preparing an Observation Record,

Preparmg and using teaching aids in cach Pedagogy course.

Wriling a Reflective Joumal,

Organising any two co curricular activitics and reporting.

Preparing a suggestive comprehensive plan ofaclion for improvement of
some aspects of the school. where they have been teaching during
[nieemship.

Reporting on aclivilies conducted will the community.

Any alher activity given under Sugpgesied School Activities can be studied alier

consultation witl the Facully, in charee of Leaming to function as a teacher {School
[nternship).

suggested School Activitics

¢ £ 4 F & & 9 4 & @

Organising cullural, literary, sports and games activitics
Framing of lime fable

Organising Morning Assembly

Maintcnance of school discipline

Maintenance of school records, library and laboratorics
Providing Guidance and Counseling services

Studying the role of community in school improvement

School Mapping

Water Resource Management in schools

Mass awareness of social evils and taboos

Organising cducational fair, exhibilion, club activities, nature stedy and
freld trip, (Any olher activity/ nctivitics decided by the Institute)

Post Internship Tasks:

o  Post Internship is organized for a day mainly for reficction and review of
internship programme as & whole, 1o facilitate the understanding of the
effectiveness of various activities undertaken during the internship. The tasks
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include the following. .

¢  Seeking reactions from students, teachers, Heads and teachers of cooperating
<chools and supervisors of the Institute.

«  Exhibition of the Teaching Learning Material used by the student {eachers
during the intemship.

«  Any other activity decided by the Institule,

» Inviting suggestions for improving the programinc.

Modes of Learning Engagement:

e liternship tasks will be carried oul 8s 2 part of the ‘in-school’ practice. A
mentor/cooperating teacher and supervisor of the Institute will guide the student
teacher periodically.

+  Student teachers will observe at least 10 lessons of regular classroom leacher
and 10 lessons of their peers. ' -

« Adequate classroom contact hours - minimum of 40 lessons including two
criticism lessons in cach Pedagogy course preferably 20 lessons for Upper
Primary classes (VI-VII and 20 lessons for Secondary classes (IX and X} for -
subject based teaching— lenrning will be under taken in consulation with the
school zuthorilies.

e A Reflective Journal will be maintained by the student teacher in which she/
he records her/his expericnees, abservations and relleclions on classroom
experiences.

o A portfolio will be maintained by the student teachers which includes lesson
plans, resources used, assessment tools, studenl observations and ptherrecords.

e  Student teachers will always work in linison with the regular teachers in the
«chools involving (hemselves in all the cchool aclivitics and conducting at
least two activilies.

e The Institute in consultalion with the schools will prepare the details of the
internship programme {or each of the schools.

Modes of Assessment:

The assessment of the student 1eachers will be carricd out on Lhe basis of their day

to day parlicipation and performance by a group of teacher educators. The details

of activities and the marks allotted are given below.

Aclivity Marks
a. Classroom leaching ( two Pedapogy COUrses) - 200
b. Criticism lessons ( four lessons in latal) ! 40
G Reflective Journal ( two Pedapogy Courscs}) : 0
d. . - Observetion Records

Ten lessons of school teacher . 03
Ten lessons of peer ; 05
e.  Achievement test- development,
Administration and analysis : |G
f. Case study/ Action Research : 10
g.  Detailed Record of any Lwo activitics
organized by the student teacher : 10
L. One Teaching Aid in each of the Pedagopy courses 10
' “Total 300

aoo




