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Change in StatutesﬁDrdEnancﬂszulesf
Regulations Syllabus and Books may, from
time to ifimc:, be made by amendment or
remaking, and a candidate shall, except in so
far as the University determines otherwise
comply with any change that applies to years
he has not completed at the time of change,
The decision taken by the Academic
h__'E‘«tlnum:il shall be final.
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FACULTY OF EDUCATION
SYLLABUS AND SCHEME OF EXAMINATION
ORDINANCES FOR B.Sc.B.Ed. FPROGRAMME
(RIE SCHEME)

The ML.D.5. University, Ajmer hereby institutes the follawing ordinances
urider RIE scheme goveming admission, course of study, examination and
other matters relating to the degree of B.5c,B.Ed programme under tse
Faculty of Education,

LEligibility

I, The cowrse of study shall extend over & period of four vears as an
integrated course in Sclence, Education, Work Experience, General
Hindi/General English end Environmental Educetion and
Sustaingble Development feading to the composite degree of B S,
B.Ed. Regional Institute of Education (R1E), Ajmer is catering to
the needs of northemn stetes — U.T, Chandigarh, Delhi, Haryana,
Himachel Pradesh, Jammu & Kashmir, Punjab, Rajasthan,
Uttaranchal and Uttar Pradesh,

2. Candidates who have passed Senior Secondary 10 +2 examination
or any other examination recognized as equivalent thereto by the
MDS University, Ajmear with at least 5% marks in the aggrapate
arz eligitle for pdmission to the course.

3. Thereservation and relaxation in marks for SC/ST/OBC/PWD and
other category shall be as per the rules of the Central Govemment/
Baate Government whichever §s applicable,

4. The [nstitute will regulate edmission through selection en the basis
of marks in the qualifying examination and'or in the entrance
examination or any other selection process as per the palicy of the
MCERT/RIE and the University and in accordance with the stgle
quada as decided by the Institute,

3. Candidate will be eligible for admission to Physical Science (PCM)
Lroup if s/he has qualified qualifying exdmination with Physies,
Chemistry and Muthemstics or Statistics and for admission to
Biclogical Seience (CBZ) Group if s/e has qualified qualifying
examination with Physics, Chemistry and Biology or
Biotechnology

6. Out 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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Scheme of Instructions and Examinations
FROGRAMME STRUCTURE, & SCHEME OF EXAMINATION
B.5Sc. B.Ed. Part | Examination {New Scheme)

Course/ Puper Periods (Periods | | Paper | Exam. | Max, |Min,
Per Per wirly Drmra-= | Mark | for
Week | Year External! Hom Puss
[riterna) Ll:'rl._r
A Deneral L
GC | Gen Hindir 4 P4 External 3 1 36
Gren English
GC 2 Envirpnmental ¥ 2 Exiernal 50 ) 18
Edocation &
Sustzinable Developmend
Griup B; Core Cousses [0
CC | Physics 3 4] CC=1(T)
Exiernal 1 40
Internal 1 | 35
3 73 CC-1 ()
External 3 40
Entermal [
4 124 | |Practical | 5 | 30 | 18 |
3 L5 CC=2 (1) :
CC 2: Chembairy Externsl 3 40
Intemnal I | 36
- 93 CC-Z (1)
Extemnal | &
Intermal | 10
4 | T3 [[Practical | & | 50 | 18
CC 3: Zoology 3 [E] CC-3 (1)
External 3 40
Imbernal 10 | 35
I |- D0=3 {10}
Exbzrnal 3 &0
Inierms| [}
4 | 124 [|Practical | & | 50 | 18
iCCC 4; Bolany 3 w3 OOk (1)
Exmarm | 40
latemal 10 | 36
3 L CC—E (I
Extzmmal i &0
Imtermnl ]
4 1 134 [[Prciieal | 4 | 50 | 18

T
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CC 51 Mathemntics i (3 ; it
15 | 54
4 124
1 G
15
CC 6 Visiom of Education q 124 3 1]
in India: Coocems mnd lssues 15 | 27
Gireup © : Developing Tescher Sensibilities
Section | | Experiences for Teacher Enrichment
ETE T LEnriching Leaming | 2 ] Itermnl 50 | I
throgh Infosmation and
Communication Technology
[ETEJ: YogaHealthand | 2 | &7 Inicrmal = | 30 | 18
. Well hein
Section 1 - E;Eerlﬂu:-:.-ﬁ SoelBl Bt Enviconmental Cerarivity [SE5)
TES 1 : Work Experience .
{Elecaricity and Electronics /| 3 93 " Imtermal ol 1%
MDLHIHI‘:_:I
SES 2: Arts and Aesthetics e HE:: Etermiad S

ETE and SES Internals are to be evaluated by » team of two members
conatitwicd by the Principal in consvliation with Dean of Instructisn, Head,

D'E and Head DESM,
Distribation of Marks ;
Crenernl Courses

Core {Science) Courses
Education

Todal Marks

* Marks will not be added {0 the saggregate for award of division

B.Se. B.Ed. Part IT Examination | New Scheme)

Total pericds per week:
I50* ;
450 PCM 43
125 CHRZ 47
HT5

Course/ Paper [Pericas|Periods | | Paper | Exam.| Max, |Min.
Per Par with Purs- | Mark| for
Week | Yesr External’ tiom Pais
= = Iniernal {hre.)
Qroup B Core Cownses (OO L
CC 1 : Physics 3 an CC-1.()
Exiermal i 44
Intemal 4]
| B CO—1 (1)
Extermal 3 40 | 24
Ieviernal 10
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M.DS, Syllabus [ B.Se, B.Ed, Programme (RIE Scheme) /7

CC #: Learner, Lesming 4 120 Exbernal 3 L
i and Cognition Irternal 15 | 27

Group L ; Developing TEachir sensibabities :
[Section 11 | EApEnEnons [0 SOCH] &nd Bayrenmental Sensivily [SEa |

SES 1 : Work Experience

{Electricity and K] L] Imternal - LT
Electromics
Agriculture] ”

SESL: Addressing special External z 47 | 18
needs in Inchusone 2 &0 Imb=nal . Ia
School

SESY; ‘P-'nrhln:rﬁw:;m the 10 Days. Tnbernal i

3 o | |Co-1gm
External 3 44
Internal 1
4 130 Pracitcal 5 5ol IE
CC 2: Chemistzy 3] % pec2dm
' ~ External 1 | |
x il“-ﬂ-Tit_ L0
3 %0 | |cc-2an
Extermal 3 40
Intermal L
3 o0 | [cc-2ymn
Extermal i &0
Intemnal 10
4 120 | [Practicat 3 TR
= 3 @ | |3
L3 Loology External | 3 | 40
Il i | 54
3 | %0 ||ccam
Extemnad 3 ]
Iternal 1
3 | 9 [|[cocaam
External 3 4
Interaal L]
[ 120 ] |Praceical ERE
: Botany 3 50 CC-4 (T)
o External | 3 | 40
Internal 10 | 54
3 | jCc—4
Extersal | 3 | 40
Internal 10
3 1] =4 (11T i
External A 4
Intemnal 10
4 120 | | Pracical ] Ll B
CC 5 : Mathematics 4 | 120 o5
Externnl | &l
: Intermal I3 | 72
4 120 CIC=5 (113
External 1 =21
Intermal I3
4 L2 CLC-5 (10
External 3 k11
Internal 14

S5ES Imternals are to be evaluated by & team of two members copstitwred by the
Princpal in consultation with Desn of Instruction, Head, DE and Head DESM.

Tristribution of Marka: Total perkods per week
Core (Science) Cowrses g 1] PO 47
Education E I73 CBEZ 48

Total Marks T

B.Sc. B.EA. Part ITI Examination (New Scheme)

Cosris! Paper Periods [ Periods Fuper Eaam, | M, [Mis,
Fer Fer wihth Dwra- | Mark| for
Week | Year Extermal’ tinm Fais
_ntepnal | {hred | |
Group B: Core Courses |
L | - Physics 3 EL] CC=1 (I
External 3 &0
Indernal 10§ 36 |
3 B | [CC-1 ()
Exteznal 3 40
Fidernul 10
4 | 113 |Practical | 5 | 50 | 1K
CLC 2: Chemisbry 3 B4 CC=2 (1} :
1 External 3 40
Internei 16 | 3
3 B4 [0 (1T
External 3 40
Imternal 18
I | TIT [[Prwctical | 3 | 30 | 18|
CC 3: Zoology 3 CC=3 (I}
External i-| 40
imternal 10 | 36
3 B4 | [CC-3 ()
Exbernal 3 a0
Imternal 1]
[ 112 | | Practical 4 | o0 | 18 |

.  mrem ——— a1 =



é | C 8

8/ M.D.S.U. Syllabus / B.Se. B.Ed. Programme (RIE Scheme) M.D.S.U. Syllabus / B. S, B.Ed, Programme (RIE Scheme) /9
CC 4 Botany 1 B4 cCA ; B.S¢. B.Ed. Part IV Examination (New Scheme)
External k| 40 Cnursed Paper Perfods | Perinds Faper Exam. | Max, | Min.
dnternal | 35 Per Per with Duire- | Murk| for
: Weel | Viar Extermnl/ il Pais
L) 84 [ |
{m Internal | ghrs.
External 3 A0 Giroup B Core Conrses {0C)
Endermal I CC 1 : Physics 3 B0 | [CC-1 (D)
i 4 N2 || Practical [ & | 50 | 18 ' External | w038
CC 5 ; Mathematics 4 TE CC5 {0 Imbernal i)
Externnl 3 ] ] 05 Prrotical 5 0| 18
Imternal 15 | 54 CC 2z Chemisory 5 Bl CC=2 (I}
T (o= \ : il Bl B B
T 3 Imternal 20
Biteindt iy & 9 Peastical ] 50 | I8
T - CC 3 Zoal 5 B0 CC-a (1
L 6! Sdwaling, Sactalizarem | 4 112 | | External 3 [ 60 L , g E::hmfﬂ] 1 | 80| 26
and Gender Concerns Intarral (% [ 27 Interaal 20
Group C : Developing Tencher Senzibilites 6 | 9 | [Praciical [ 5 | 50| 1%
Section || Experiences for Teacher Enrichment CC 4: Botnny 3 8 | lec-1m
ETE3 : Strengthening ¥ 8 Itemal T8 Externat 3 B | 34
Professional lntermal | 0
Developenent 6| 9 Practical : [ 0] 18
[T D P e CC % : Mathednatics 5 L gfﬂfﬂ::: o P
PC I Pedagogy of Science ] 4 1z External 3 ] Internal |5 | 54
{For PCM Growp.) Tmbernal ts | 27 ' [; BF | JOC=5 (I
Science (For CRZ Group) Inbernal 15
PC 2: Pedagouy of Mathe- | 4 12 ') | Excérnal 1 &0 CC & Curnigplesm and School | 4 L} External 3 il
Pedagogy of Biological Sc. CC ¥ Adsesens for Learning | 5 B External 3 a
{For CBZ Gx,) — — Imicnal 15 | 27
- - up D Pedagngical Courses
FC3: Leam
v o flaction | Four Weeks | [ totermal | | 30 | 20 PC 1: Loaming Io fancion | Sixsen Weekd | Tntermal 3001 150
&% & Tencher * ]
— as o Teacher
miernals are to be evalusted by 2 team of tws membars constituted hy i
the Primeipal in eansuliation with Desn of Instructisn and Head DE. ; E::-IZ:IM-TCMHET : 450 “:[:::M- ':; e
Distribution of Marks: Total periols por weak: {Beiencz} Course A px
Core { Seience} Courses : 430 PCM 42 ration ' o8 Rz :
Educatian i 135 @z m . Total Marks
Total Marks 8
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¥

Year wise marks of the four vear B.Se. B.Ed. course

LClagz Bdarks
[ Year 675
1 Year T
HI Year 775
IV year fic 1]
_Totwt 0 32F

Instructional Ume for all the four years of B.Sc. BEd i 37 weeks per veer,
Instrnctivnsd time of Part | of B Sc.BEd. inchedes one week warkshap on Arts and
Assthetics. 5o regulas clasiroom instrection would be execizied for 31 weeks,
Instructionad time of Part [1 of B.5. 8 Ed, incledes twe weeks for Working with
Eummunh}l. Lo regular classroam inatruction would be executed for 30
wenka, Instnecibonal time of Part 1 of B.8c B Ed ineledes four weeks for Leaming
16 Fusclion as a Teacher (Pre-Intermehipl. So. regular classroom instruction would
he executed for 28 weeks. In B.ScB.Ed. Part IV, Leaming 10 Funclion a5 a
TeachenSchool Inremahip)of 16 weeks is included, so regalar class rmom instructbon
woitld bé for 16 wesks,

Mote: For Pedagogy Cowrses in ScienceMathematics, combinsiions will b as
fod hows:

i For PCM Croup

{n} 1" Pedagopy Course | Pedagopy of Scicoee

{Science comprises of Physics, Chemistry and an additional input of Biology)

ib) 1 Pedngogy Course: Pedagopy of Mathemstics

{ii) For CRE Cirup

ia} 1" Pedagogy Course: ?ndnm of Phvabeal Seience

(Physical Science comprises of Physics snd Chemistry)

by 1* Pedagogy Course: Pedagogy of Biological Schence

{Binlogict] Science comprises Botany and Zoology)

LI Examinatlon

b, There shall be a Uindversity examination at the end of each year as per details
of the scheme of examination.

2 Acandidste will be permined to uppm' in (e annoal expmnation caly 1f 2
he has pursued o regular courss of stody and attended at denst 80% of the
clugtes for all the course work and practicom and 9% for school mieriship.

3. Acendidate shall be admited to the nest higher chass only T abhe passes her!
higPart ¥ Part I/ Part 111 Examinotion as per mles mentionesd berein afler,

4, Inordertoqualify for B.5c. B.Ed, degres 2 candidate should obtain & minimarm
of 36% masks bn iheory and practicals separstely, whesever applicable in
ench sabject in ench vear of the course nnd 40%% marks in Pre Internship in
Il Year and also in Internship in Tesching in the Fourth Yeas,

5 InPam I, ibere will be owo cose subjiects; Core sublsct GCI = Gengral Hindi!
General English, Core Subject GC2 i3 Environmenial Education 'and
Sustainable Developatent. In order to pagg, & candidate mogt seeare atlens
3% moarks in esch core subpect. However, the marks oblamed in tHete
papers will nol be taken into soeount for awarding the division, [n casen
candidage fails in the core swhject, w'he has to cléar the same as per pmvi!.'i.i'l-n.

6. Candidate shall not be permitted 1o chanpe the core subbects (CC1 10 OC5)
in subsegoent years of the course,

MLIS UL Byliabus £ B.5¢, B.Ed, Programme (RIE Scheme) / 11

7. The minimam pass marks in the supplementary examination shall be ihe
same a8 prescribed for the main examination.
The cendidute who has passed asy vear of B,5¢. B.Ed, programme nﬁnhﬂ;mg
supplementary - examination will be pwarded minirmum pass marks s the

concemed subjectirespective of marks actually ohisined in the supplemenizry

exmminadion,

LA candidate wha fails in one ar beo subjects [excloding General Hindi/Genern)
English / Environmenial Education and Sustainnble Development imihe Part
[} In any yeor of the progrmme will be cligible o jake the supplemeninry
exemination in the subjects) in which s'he fails. Tn case the candidate is not
able 1o pass even in the supplementary examination w'he can sppear only as
an ex-slusdent in all gubjects again ot the main examination of the subseduent
yenr, £he will mot be rtqulrcd i appear in practical(s) if ©he has already
cleared the same, A candidase shall be decmed 10 Be an ex-studert if sihe
completed a regular course of sudy ot the institute and fulfilted the required
altendance o gpecified imclmse Mo, 2 and appeared in University exnmination
bat falled or did oot tzke the examination.

iy A candidute who fadls in the practicalAheory/ficld work of a subject at-the
main examination shall he required o appear only in the comresponding
practical’ theory of the supplementary exsmination,

(i) A candidate who does not appesr in the supplementary examination will kave
o appear in the subsequent main: sxamination in all subjects incleding
practicsl, only s an cx-student.

(iv] A candidate who appears for the supplementary exemination may izke
provisiomal admission to the next higher ¢last st her'his oom risk. Suech a
candidate will, however, be allowed to nppear in the University examnition
of the next higher class subject to herthis passing the supplementary
examination, fulfilling the stiendunce requirement a a regular candidme and
campletion of courses of study 48 per scheme of examinedion, 1T & candidaie
getilng supplementary does not ke provislonal admission to the mext higher
cinzs by the potified lest date of admission and passes the supplementary
examination at n later stage. she will not be ndmitted to the newt higher
clasa. However, such a candidate may take admission to the mext higher
chass in the next academic sessian.

(¥} A candidate whe fails in more than two sobjects (except Genernl BindiGeneral
Englisk/ Environmental Education and Sustainabic Developenent) in sny vear
of the course shall be declared failed end will mot be promoted 1o the mex
clags. Juch a candidate will be parmitied 1o appesr a1 the main examinatian of
ihe subssquent year in all the subjects only as an ex-sladent,

(Vi) However, in the case of General Hindi‘Oenerad English, and Enviroamental
Education and Sustainable Developreent, if & candidate fuils in Pert | he'she
would ped two more chances for clearing this paper elihier along wilh the
aupplemmentary examination in Pam [ of with the main exomination in Part 1L
Non-appenmnce or absence from the examinstion of this paper will be counted
a5 & chance availed,

ivii) Candidate wheo fails in more than two sabjects but passes in practical hefshe

will be roquired to appear again in all the subjects (theory) excepl practical
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£ A candidate will be glven a maximmm of three chances at the main examinasion
and the coftespanding supplementsy examination in &ny year of the courss
If hedshe does naot pass the examinntion even therenfler, @he will not be ligible
for readmigsion (o any year of the programme,

9. Pedagogical course — Lewrting to function &8 a teacher will be conducted in
two phases, Plase | (Pre iniemship) of 30 marks and phase 1 (Inlemship in
Teaching) of 300 marks will be conducted in B.5e. B.ED Progmmme in Pas
I and TV respectively. If o condidate falls in the Learning to function &s a
teacher (Fre-Intern <hip/Inlemship i Teaching) o s Unable o complete Pre-
Internahip/Internship in teaching but passes in il other subjects s'he will be
required to repent the complede Pre-Internship/ ‘Internshdp in Teaching” in the
nid sesdemic seszlon along with repular candidates,

I0. Division will be naarded to the ssocessful cindidates anly afler the Part IV
examination and en the bests of comulative todak of marks obtained in pll the
fgur years of the course in all the subjects including Intemship in Teaching
but excheding the core subpects e, Gereral Hindi'General English, and
Envirgnmental Edwestion aad Sustalnable Developmesns,

AW, Evaluation

Rules& Regulations

Cruesiion papers:

il Ewch question paper of B0 marks will be divided inte five units. Each

undt will have two questions one essay type and two shorl answer Type
with 2 ta 3 parts having 18 marks In tocal. Candidete will be required s
answer § questions one question from each mit.

iy Each question paper of 60 masks will be dividad into five units. Ench

unit will have two questions one essay fype ansd Two Short answer type
with 2 103 pans baving 12 marks ia total, Cendidate will be requirsd 1o
angwer Squestbons one qussion froa each wnil,

fidy Each guestion paper of 50 marks will be divided into five units. Each

unit will have bwo questions one essay type and two shor arreer 1ype
with 2 &0 3 parts baving 10 marks in totel. Candidete will be required o
angwer § questions one guestion from esch unit

iv] Esch question paper of 40 marks will be Jivided into five units. Each

ot will have two questions one essay type and fwo shorl answer type
with 2 to 3 parts having 08 marks in total. Candidate will be requined o
answer 5 questions ene question from ench anit,

¥) Short answer Type questions dhould aim at testing kKapwledpe of concepis,

fecis, Selining, laws, principles, generalisation oic. and also testing of
understanding of principies snd concepts. The enswer wo such quesiion
shonbd not exceed 130 wards. )

wil Esxay bype questlons are (0 aim af tzsding ability of critical thinking and

npplication of principles elc. tsught in theory. The answer bo such question
should mog exceed 400 words,

wil} The gverall question paper will be 22t keeping the following difficulty

bevels. Easy : 30%, Averspe | 0% and Diffieule - 30%,
wiil ¥ For S5E% and EFC mode of irernal ssgessmend ks given with the paper
cancermed. i
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¥ Award of Division

. Successfil candidates will be awarded division on the bagis of the aggrepate
marks of 211 the Core Courses, Pedagogy Courses and Courses on Developing
Tencleer Senglbilitics as per the following,

1. First Division 0% or mare
i, Sceond Division 45% or more (hat leas than &)
i, Third Davigion 365 or more {but fexs fhan 8%}

2 Cendidates can apply for Re-evalustion in any of the theory conrses as per
riles stipulated by the Unbversity for B.Sc. B.Ed, degree. Changes in Statntes/
Opdinances’ Rules! Regulatiops! Syllabi and books may from fime to time be
made by amendment of remaking ead 3 candidate shall, excepd in 5o far as the
Liniversity determines ptherwise, comply with any change thet epplics to years
/e hias not completsd at the fime of change.

Motes:

i. A course’ paper means any CGeneral Cowrses (GC) , Core Coursed (CC),
Pedagogy Courses (PC) and Courses on Developing Teacher Sensibilitis (f.e
ETE and 5E5) inclusive of PracticolPracticum, as the case may be.

ik, Marks of shat part of the coursel paper in which the candidnte passes will be

g.urrilud{wm'.
B.Sc. B.Ed. Part -1
GROUP A : GENERAL COURSES (GOC)
GC-1 w56
wefiods oA
oy - 3 ©2 el 100
I g —{= W)
i v v wee = ffen fad e {25425 = 50 )
1. UF WA et | e e (o) wreml) (10410 = 20 F)
I 5 e ol e o B {18415 = 30 3
(w W)
WY e
1. W R - & 3
2. g AR —- & 3F
3  witwits meeree) (itch me o Rl Wl ) -5 HE-
4  HEW - 5 3w
#, Treras - 5 3
& A % fem o ek T - § 3
v, urew G s, fift, oftrn, sfeeen o, e - 6 oE
B W W - ) AT — & 3F
3. fPEm —10 %
T R

1, T WL VRS B e R
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me | Sa¥iE g, e weed da TE wagE gE wl s -
2. W ® st wWiom, WO W, W e, w i s
v fiee oftsda, qeefl 58 s, e - 550/

GC-1 GENERAL ENGLISH

Maximum Marks: 100
Minkmum for Pass: 36

Dreaticn ; 4 Howrs
Duration : 3 Heers
Objectivesy This is escentlally a bangusge-besed course. I ains 1l making sedents
resd English prose with a view fo enhancing their comprenension of the languags
and encouraging them to develop reading habits, Tt also nims af developing basic
skills in grammas, enriching their vosabolary asd eaabling them to write simple
and comect English.

Bcheme of Examination
L Comprehension and Yoeabulnry
a, Duesstions based on content from the preseribed Lead
10 Mnrks
B Questions based on a passage from the prescribed wst o est
the candidate's comprehension and vocabulary
20 Marks
3 Questions hased on an unscen passage o best the candidate’s
comprehension and socaklary 10 Mnrks
{There will be a sext of essays and shont storles bewesn 1K
ard 200 pages m length,}
1 Composition
A, Letter/ Application writing 10 Blarks
[ Paragraph writingPrécis writing 10 Marks
£, Report Writing 10 Barks
4. Grammar and Usage

The Questions in this exercise will be set with 1he purpese of testing the
candidute's knowledge of pramenar and faenilinrity with correct uSage,

A Elemenls of sentence 5 Marks
. Tranaformation of Sentencss 5 Marks
C. Active and Pazsive Voles 5 Wiarks
D - Modals 5 Marks
E. [hetermineTs 5§ Muarks
F. Comman Errors in English 5 Marks

The following chapters are preseribed for study:

[, M. K. Gandhi ¢ Trabning: Literary and Spintanl

1. Kemla Devi Chattopadhyay | Indian Women nmd the Sall Safyagrabho

3, UJmna Roo ¢ A Special Child

4,  Mezlam Saran Gour ¢ Personal Friemd

5. Wandann Shiva Women in the Food Chain

6.  Boman Desai Betwaen the Mozque and ihe Temple

Recaommenided Books:

I. AJ.Thomson & A VMartinet : A Practicsl English Grammar (0F)

2, 8Pt Conber ¢ Intermediate English Practice Book
(0LL.}
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3,  Bhaskaran and Horsburgh : Birengthen your English (QUF 1973)

4. £T Wood - i AResnedial English Grammar for Foreign
; . Students (Macmidllan 1965)
3. T.L.H.Smith- Pearss ! The English Errors of Indian smidents
' OUP
Book Prescribed

[, Jasbir Juin (Edt); The Many Worlds of Lifvraturs, Macmilban India Led,

GC-IENYIRONMENTAL EDUCATION AND
SUSTAINABLE DEVELOFMENT
Instructionsl Time: 2. periods / week Max., Marks: S0
Exam, Dursiion: 3 Hours Externnl; 50
Objectives of the Course:
The Course ' Environmental Education and Sustainable Development” aims to osient
stadeni-teachers 1o analyze and understgnd environment concerns through the
process of inquiry, eritical wnalysis, intellectual discourse and essential projects,
Course Outline:
Unit I: Impartance and Scope of Environment
lmepartance need and scope of Environmental Conservation and Regeneration,
Strecture and functivns of different ecosystems, India as & mega biodiversity
nation, Rele of individusl in conservation of netur! resources: water, &
and feod, Equitable uses of resaurces for sustainable livelihoods,
Environmental ke gislation: swareness and issues involved in enfoseement

Unit Il: Matural Resowrces and Envivonment ma s genveni
Community participation in autural resource management- waler, farests wl,
Dreforestation in the context of eribad life, Sustainable land use manngement,
Traditionsl knowledpe and biodivesity conservatlon. Conmmerism snd wesse
generation and its management, Environments] degradation end it impact on

the health of people, water resource management, Biomedical wasts
MEnag ement.

UmitliL: Susininably Environment in Global World 7
Environmental conservation in the globalised workd, Alernative sources of
encriy, Impact of natural disaster/mun-made disaster on environment,
Bivlogical control for sustanable agriculture, Heat production and green house
s emlssion, Tmypact of industry/miningimasport on environment, Sastaknable
i of forest praduces,
Modes of Learning Engagement:
«  Case studies and success staries {involve local material),
*  Problem solving and enguiry metboda
s Small astignments which may inchode observation of imporeant relevent
dayz, prepasation of bulletin board material, games, crossword puzzies,
warksheet eir,
Setling up of Eco-glubs
Conducting » seminer end developing & seminar document
Project work and writing of project report
Diseuission of activities pertaining o two different classes and subjects,
Activities o infusion of appeopriste concemns
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I. Thesmudenis om completban of each topic of Unit-1-100 will subois @ smal)

assigmment in the form of an activity. This may include abservetion of
importence of relevant scason, preparation of bulletin boerd moberisl,

wall gamess, crossword puzzles, workshest sic,

2. The class can also form an environment olub, The sctivity hes to beon
some local specific issue pertaining to the native ploce of the students,

3. From the wide ange suggeded in Units the studest will ba
#salgned one topic. wiill develop o saminar document, which
will he submitted afler the séfiinar,

Supgested Readings: -

I. MNCERT {1981} Eavironmental Education & Schood Level, New Delhi,
MCERT.

2. Odom, EP {1971}, Fundamenial Ecology. Lindon. 'W.B. Ssundars

1. Palmer, Joy A, (1998), Environmentnl education la the 21% Centary,
Lonadon, Rosiledge. ’

4. Sharma B, C aad Tan, Marle C (Eds) (1990} Resource Book in

Evironmentnl edecation for secondary school lectures, Banghkok.
UMSELCD,

5. Sharima, R.C. {1981}, ‘Environmentsl Education’. New Delbd, =

Metropolitan Publishers,

eftTre =ne (zoot). watwe fn, of et R P

wrdr Efiviem (2o, TUieTW s, siEfICOTY. NUATH WIS Y

e afvaTee (1see), wfmen ey, s, e e v sl

worren T (1eee). sl Fen o fed amd g R

10, UMESCO {19%0), Ssurcebook in Environmental Education for Secondary
School Teachers, Bangkok

o .o

1. CEE {1595}, Joy of leaming. Handbook of Environmental Education
Activities. Vall-3 1o 5 —Ahmedabad, Centra for  Environment

Education, b
i CEE (1996) Joy of keaming. Handbook of environmental educminn
activities, Vel J1-6 to B -— Abmedahad: Centre for Environmoent Education

13, Pamdys (199%), Mamata Guide to green material: experiences snd

learnings in deveboping cffective environmentsl education material
Ahmedbad. Centre for Enviroament Education,

14, Sharma, . C. (1981, Environmenin] Education, Delhi. Metropolitan.
15, Reddy, K. Purushotham, (2007). Environmental education. New Defili

Meelkamal Putdications Pyt Lid.

x
6. NCERT (2009). Prajoet boak in Environmental Education for class Vil

WIL, IX &nd X. New Delhi. NCERT.

17.  MCERT {2011} Teachers' Handbook on Environmental Education i

the higher secondery stage. Mew Delhi. MCERT.

18.  MCERT (2013% Praject book in Environmental Education for the higher

secandary sage, Mew Delhi. NCERT. ¥
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Group B :CORE COURSES (CC)
CC -1 PHYSICS

Seheme Exam Duration Max. Marks Min Fass Marks

Paper | Zhrs. 40

Imtenal 10 16

Paper 11 3hes 40

Internal d 1o

Pructical Shes. 50 1&

Mate 1: Irternal Barks will be awarded on the besis of two ntermal written
tesis each of 10 marks for esch paper and the sverage of both (be fexis
will be taken.

Motel:  There will bo two experiments. The diseribution of mnrks will be as
fodbowes:

Two experintents fons from each section)

Ench of 15 marks 30 marks

Wiva wocs 140 marks

Record 10 marks

Total 50 marks

CC -1 (T)- PAPER |- RELAVITY, MECHANICS,
; OSCILLATIONS AND WAVES
Darstion- 3 hours Mz Marks :40

Mets:-  The paper is divided in five independent units. Two questions will be
et from each unit, The candidates are required to sttempd one question
from each unit. MESA system of units is 10 be used. The questinn
paper shall have i least 30 percent weightage of problems and
numerical, i

UNIT =1

Relativity: Reforence sysiems, inertiel and non-inertial frames, Galilzan

transformation, Galilesn inveriance and conservatlon laws, propagstion of light,

Michelsan — Morley experiment. Postalases of the special theory of relativity, Lorentz

trensformations, length contraction, time dilation, velocity addition theorem,

varintion of mass with velocity, mass-energy equivelence, particle with & zoro rest

s,

Uimli-T1 ,

Mechanics: Mation under central force, Kepler's lavs, Gravitational law snd field,

Potential dus 1o o sphericsl body, (auss and Polsson equations for gravitaticnal

potential, graviational self-snergy.

Rigid body motion, Rotational motton, Moment of inenia and their products,

priscipal moments and sxes, Buler’s equations.

System of particles, centre of mass, equation of motion, single stage and multistage

rocket, encrgy and momentgm conservation, concepts of clastic and inclastle

Limbt-1E1 )

Ouclllations: Potentisl well and pesindic oscilintions, cuses ol harmonic oscillations,

differern cquations und jts sobuklons, Kinetie snd potentisl energy, Simple Hurmanic

oscillativns in - Spring and mass systern, Simple sl compound pendu o, Torsioml
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pendislam, Bifitar cecilutions, Helmholiz resomator, LC circuits, Vibration of g
magnet, Oscilluton of two masses connected by & spring. Superposition of mwa
simple Barmonic motions of same frequency along the same line, Interference,
Sapeposition of twe mutually perpendicular simple harmonie vibeatjons of same
frequency, Lisssjou’s flgures, Cases of different frequency.

Umit =1V

Coupled Oselllations: Two coupled oscillators, normal modes, Necoupled
s mlars, damped harmonic Oscillators, Power dissipation, Craality factor, Diriven
harmonic oscillatos, Transient and stendy siate, Power absorption, Resonnnce |n
gystem with many degrees of freadgm,

Unie v

Waves in Medin: Specd of transverse waves om & vniform siring, speed of
Longitudinal waves in a fluid, emergy density and emergy transmission in WAVES,
waves oves Hguid surfaces, gravity waves and ripples, Group velocity and Phase
velocity, Superposition of waves, linear homogeneous cquations and the
superposition principle, nonfinear superposition and consequences.

Acunsties: Noise and Music, The human car and its responses, Hmits of humen
audibility, intensity and loadness, bel and decibel, the musical scale, termperament
and musical instruments,  Production and detection of iltrasonic and ingtasonic
wives and applications,

Msdm:mdmﬁrdwm:rmm Recording and reproduction of sousds, various
sysems, Measurements of frequeency, wavefirm, intenszity and velocity, The ncounstics
of halls, reverberation period, Sabine’s formusle.

Textbooks snd Beferences

Robert Resnick, Imroduction to special relativity (Wiley India Pvt, Lud., 20053
Chartes Kitel, Berkeley Physics Course val,- |, Mechanics (Me Graw.Hill, LE)
B.P Feynman, BB, Ligton and M.Sands, The Feynman Lectares an Physics, val-
[{(Nerosa Publishing House)

M. K. Bagaj, The Physics of Waves and Oscillations { Taia MeGraw-Hill Pub. Com.
Lad., 2005

R.5. Gambir, Mechanics (CBS Publishers and Distrshations, New Delhi)

5 Garg O K, Ghish, 5.0upta, Oacillations and Wives {PHI Leaming Pyt Led_,
2009

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

Frank 5. Craowford Ir., Berkely Physics Course: VolL3, Waves (McGraw Hill book
company, 1968)

I G Main, Vibeadtons and Waves [Cambridgs University Press, 1984)

H T Pain, The Phystes of Vibrations and Waves (Tohn Wiley & Sans L, 2005)

CC - 1{II} - PAPER —1II
MATHEMATICAL BACKGROUND, PROPERTIES OF MATTER
AND ELECTROMAGNETIC WAVES

Truration- 3 hoars Max. Muarks:4i

Noter-  The paper is divided in five independent units, Twa questions will be set
from cach umit, The candidutes are required (o stiempt one question from
each unit. MKSA syztem of units i to be used. The question paper shall
have at least 30 per cens welghtage of problems and mumericol,

T
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Unia-1

Scalars and Veetors: dot products, tripie vector product, gradient of scalor field
and its geomesrical interprstation, divergence and curl of's vieclor Feld, line, surface
and vofume integral, Fluy of a vectar field, Gauss divergence thearem, Green's
theorem and Stokes theorem. Functions of twa and three variables, Partin]
derivatives, geometrical inserpretation of 1atsl differential of & function of rwe and
three varishlcs, Higher order derivatives and their appdicetione.

Uit =11

Elnsticity, Small deformations, Young's modulus, bulk modsius and moudulis of
rigidity for am isotropic solid, Poisson's rutio, redation smong clastic corstants,
Theory of bending of beams and cantilever, Torsion efa cylinder, Bending moments
nd Shearing forces. ;

Umie -I11

Kimematics of moving fluids, Equation of continuity, Euler's equmtion, Bemoallis
principbe, viscous fluids, Streamline and turbislent flow, Poiscaille’s lnw, Capillary nibe
flow, Reynold's numher, Stokss” law: Surface’wension and surface enengy, moleouls
Inserpretation of surfiace tenston, Pressure on 8 curved liquid surfice, wetting,

Electromagnetic induction, Farnduy's b (its integral and differemial form}, Lenae's
law, Mutual and Sclf-inductance, Trensformers, Energy in o stathe mognetle feld,
Messurement of self-inductance by Rayleigh's method, Maxwel]'s displacement
current, Maxwell's equations, Electromagnetic fisdd nod Emergy density,

Uinif =¥

Plane electromagnetic wave in vacuem, Wave equation for E and B of linearly,
Clrcularly and elfiptically potarized eleciromagrietic waves, Povnding vectos,
Reflection and Refraction =t a plane boundary of diclecirics, Pelerization by
Reflection and total internal Reflection, Faraday effect, Wave in canducting medium,
Reflecsion and Refmction by the pinosphere.

Texthonks und Refergaces

Berkeley Physics Course, Val, [T Ebectricity and Mugnetism, Ed, EM,Procel] {he
Girnw Hll

Haliday and Resnik, Phvsics: V1 Ed. :

D1 Griffith “Introduetion 1o electrodynamics™, (Prentice Hall af India A_M parties,
Electomagnatic figld, ) - _
V.V Servate, Electromagnetic fisld and Waves » [Wiley Eastern L1d., New Delhi)
5N Ghesh, Electromagneric theory and wave propagstion, (Maros Publishing
Hiowse )

Kikami znd Hemrajani, Electromagnetion theary and Problems, (CBS Publishers
nrd Dristributors, Mew Dielhi)

FRACTICAL
Duratian : § hoirs Max, Marks: 50 Min.Pass Marks : 18
Any 12 of the fullowing experinents are to be dome. Few more experiments
may be pel af the institutional level,
Section A

1. Study ol conservation of momentum in Two dimensional oseillatlomns.
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Study of o compound pendulbum.

Study of damping of a bar pendulum under various mechanies.

Study of escillations of a mass wnder different combinstions of springs.
Study of bendlag of 2 cantilever or 2 beam

Study af torsion of & wire (static and dysamic methods.)

Study of flow of liquids through capillares. )
Determination of surface tension of & liquid by different methaods,
Study of viscosity of » fluid by different methods.

T study the randsdm decay snd determine the decay constant by sintistical
method,

To determing Poisson’s ratio of rubber tube.

Bection B

— L = G [
p'.'ﬂ'ﬂ‘.""'.:". = = b

Study of magnetic field due to o current
Mensurement of ow restetance by Carey-Foater bridge.
Measurement of inductanes using impedance af different Frequencies,
Mensurement of capacitance wsing impadance # different frequenches,
Sudy af decay of currents in LR and RC gircuits.

Response curve for LOR cincuslt and resanance freqaency and quality factar.
To determine the frequency of AC mains

T study the charscleristics of semi conductor junction diede and 1o
determine forward and reverse resistance.

9 Conversion of gnhvanometer inls pn ammeter

14, Conversion of galvonometer into voltmeter,

11 Ta deferming the isternal resistance of taclenche coll using potentiomeder.
Labaratory Tutsrinly

Elemsatary Fortran programs, flowcharis and their interpretation.

Ta print out all natural evenodd numbers between given limits,

To find muximem, minimem and range of @ given set of niembers,

T compile a frequency distribution and evaluste moments such as mean, smadard
deviation ete.

To find the product of two matrices,

Ta find & sct of prime numbers and Fibonacel series.

Mation of n projectile using computer simulation

Numerical solution of equation of mation.

Mution of particle in & central force field,

B A e e e

To find the roots of & quadratic equations,
. CC-1 CHEMISTRY
Scheme Exam Duratiea Anx. Miarks Min. Pars Marks
Peper | Iy, a0
Interpal 10 M
Pager 1 Ihes. 40
Imiernal 19
Peactical Shra, &0 I8
Mote 13 Internal Marks will be swerded on the basis of two igternal

writlen tests ench of 10 marks for cach paper and the svernge
of both the tests will be mken,
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MNate 2: Thecre will be thiree experimentz. The distribution of marke will
be as follaws-
Thres experiments (ane from each group)
Experiments (3) A0 marks
Wiva Vioce 0F masks
Record 05 marks
. sl X marks
CC2(0) - PAPER I- INORGANIC CHEMISTRY
Duoration- 3 haary Max, Marks: 40

Mote :  The paper is divided in five independent units. Two questions will be seq
from each vnit The candidstes are required i atiempt one question from each unit
Unit I Atomic Structure and Banding

(A} Atombc Stroeture [dea of de-Broglie matter waves, Heisenaberg
uncertainty priociple, stomic orhitals, Schrddinger wave equation,
significance of ¥ and ¥, quantum sumbers, radizl and Baguler wave
fanclions and probability distribution curves, shapes of &, p, 4, orbisals,

(B} Sirociure sad Bending: Covalant Bond -Yalence bond theory and i3
limbtations, directicnal characteristics of covalest band, various tvpes of
hybridization and shapes of simple inorganic molecules and jons, valence
shiall electron pair repabsion (VSEPR) theory to NH,, H,0°, 8F CIF,,

11" end H_O, MO theory, bomanuelenr and heteramutlear (00 amed BRI )
distamic molecules, multicenter bonding in electron deficient malecules,
bond strength and bond energy, percentage ionic charscter from dipale
meorment and elecirg-negativity difference.

Unit 1L Chemistry of main group elements

(A} s-Black Ebements: Comparative study, disgonal relationship, salient
features of hydrides, solvation and complexation tendencies including
their Funciion in bio-sysems, a5 introduction to &lfeyls and sryis

(B} p-Block Ekements: Compartive study (including diagenal relationship)
of groups 13-17 elements, compounds ke hydrides, cxides, oy Bohds
and halides of group 13-16, hydrides of boron-diborene and higher
haranes, horazine, barabydrides, fullesenes, carhides, Auorocarbons,
silicates (structural principle), tetrarulphur tetra mitride, basic properics
of halogens, interhalogens and polyhalides.

(€} Chemistry of Neble Gasses: Chemical praperties of the noble gases,
chemistry of xenon, strucrore and bending in xenon compounds,

Unit 11T Bende compounds: Banding and Structure

{A} Tondc safids - lanic structures, radius mtlo effect and el mation mumbser,
limitation of radius ratio rale, lastice defects, semiconduciors, lattice
energy and Bom-Haber cycle, solvation energy and salubility of ionic
solids, polerizing power and polarisshil ity ol ions, Fajan's rule, Mesallic
bond-free slectron, valence bond and bend thepses.

(B} Structure of Tenkc salids: Definition of space lattice, unit cell: Laws of
erystallogrephy — (i) Law of constancy of interfacial mngles, (1) Liw of
retionality of Indices (iii) Law of symmesry, Symmetry elemets in crystals,
X-ray difffaction by crystals, Derivation of Bragg equation, Determination
of erystal structure of NaCl, KCl and Cat {Lane’s method gnd powder
methad].
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(C) Weak Interactions- Hydropen bonding, van der Waals fiorees.
Unit TV Acids sl Bages

(A} Thearies of Acids and Bases: Amhenius, Bronsed-Lowry, the Lag-Flood,
solvent systam and Lewis concept of acids and bases. Solvent system of
acid and bases with spectal reforence to liquid Ammonts, liguld BaF,

(B Concepi of Hard end Saft Acids and Bases (HSAR): Classificatlon of
aclds and bases a5 bard and soft, Pearson’s HSAB concept, scid-buss
strength and hardness and sofiness, Symbiosis, thearetical basls of
hardness and softmess, elecin megusivity and hardness and soliness.

(T} Selvent Systems: Physical propemics of & solvent, fypes of sobvents and
their general characteristics reactions in non-aqueous solvents with
reference fo liquid NH, and liquld S0,

Unit=¥ Chemistry of Tramsition Elements
(A} Chemistry of Elements of First Transition Series: Characteristic
properthes of d black clements, propertics of the elements of the firt
traniticn serics, their binary compounds (frvdrides, carbides and oxides)
ard complesies with respect 1o relative stbility of thelr oxidasion sintes,
covrdination oumber and geometry,

{B) Chemistry of Elements of Second and Third Transitian Series: Generad
charscteristics, compantive reatment of ZoHE Nb/'Ta, Mo/W in respect
of jomic radil, oxidation ststes, magnesic bebaviour, spectral propertics

Texibsoks and References
1. Lee, LI Concise Ingrganic Chemistry, ELBS,
2. Dougle, BE. and Me Deniel, D.H., Concepts & Models of Inarganic
Chemistry .
3. Day, M.C. and Selbvin, |. Theoretical Inorganic Chienistry, ACS Publications.
4. Shriver and Atkins Tnarganic Chemistry, W. H. Freeman and Company
3. Jumes Huheey, Inorganie cheminiry: Principles of Structure snd Reactivity,
Pearson Educstion India
6. BN Figgis, J.E Hubcey, P.W. Atking Inorganic Chemisiry, Pearson
Ediscalion
7. Duward Shriver, Incrganic Chemistry, W, H. Freeman
B, Gary Wulfsherg, Inarganic Chemistry, Universily Science Boaks
% A R. West, Solid State Chemistry and its Applicationa, Wiley
©C 1 (1) - Paper [l PHYSICAL CHEMISTRY
Durstion- 3 howrs, Max. Marks:40
Wote:  The paper is divided in five independent units, Two givetians will be set
from each unit. The candidates are required to attemnat ane question from eack usit.
Unit- [ Mathematical Concepts and Noclear Chemistry

(A) Mathematieal Coneepts: Logarihmic relations, curve sketching, linear
graphs and calculation of slopes, differentiation of functions lke K, ¢
X", sin &, log x; maxima and minime, partial mﬂcrmunﬁgn
reciprocity relatinns, Integration of some wseful/relevant functions;
permwutations and combinations, Factorials, Probabiliy.

(B) Muclenr Chemistry: Radioactive decay — decay law, disintegration
constand, half-life and average life, ziphn mnd betn disintegration reactions,
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group displacement law, nuclesr reactions fission, fusion, artificial
radinactivity, applications of tadionctivit, fuclenr power, carbon daling,
tological effects of varicas types of radiations, nischear chemistoy for
peace, Muclear chemistry in Medicine and disgnostic technicgees,
Unit —I1 Behuviour of gases
© A} Gaseous States: Postulates of kipetic theory of gases, devistion from
ideal behaviour, Vander Wials equation of state;

(B} Critical Phenomena: PY isotherms of real gnsex, contlnwity of states,
the isatherms of van der Waals eqiation, relatiomship between critical
constants and van der Waals constants, the law of corresponding states,
reduced equation of stage,

(C) Molecular velocities: Root mesn square, overnge and most probable
velocities, Qualitative discussion of the Maxwell's distribution of
mecular velocities, collision number, mean fres path and eallisian
diampeter, Liguification of pases (bosed on Joule - Thomsnan effect)

Unit 110 Liquid and Coltoidal States

{A) Liguid State: Intermolecular forces, structie of liquids {0 qualitsive
deseription). Structural differences between solids, liqulds and guses,
Liquid crystals: Differemce berween liguid crystal, sofid and liguid,
Classification. structure of nematic pnd chelestric phases, Thermography
and seven segment cells

(B) Colloidal States: Definithon of collaids, cassification of colloids, Solids
in liquids {sols); properties - kinetic, optical ad electrical: stability of
tolloids, proective sction, Hardy-Scholze law, gold number. Liquids -
liquids {emulsions): types of emalsions, preparation, Emulsifier, Liguids
In solids (pels): classification, preparation and properties, inhibition,
gencral application af calloids, colloidal electrnlyres,

* Unit IV Salutiony, Dilute Solutions and Colilgative Properies

(A} Tdeal and no-ideal solutions, metkods of expressing comcentrations of
solutions, sctivity and coefficient,

(B} Dilute solutions, eolligative propertics, Raoult's lnw relative lowering of
VapOUr pressure, modectlar weight determination. Owmosis, law of csmotic
PrEssUeE Bnd IS measurement, derermination of meleeulnr weight from
oamolic pressure. Elevation of boiling point and depression of freszing
point. Thermodymamic derivation of relation between moleculsr waight
and elevation in bolling point and degression in freszing padint,
Experimenial methods fior determining various colligative properties.

Unit V Concept of Equilibrium J )
(A} Chembcal Equilibriwm: Equilibrium constant epd fres ERETQY.
Thermodynamic derivation of law of mass sction, Ls Choielier's
principle Redction isctherm snd reaction iscchore —Clopeyroa equation
and Clausius — Clapeyron squation, spplications.

(B) Phase Equilibriwm: statement amd mezning of the terms — phase,
comparent and degnes of freedom, derfvation af Gibbe phase rule, phase .
equilibria of one component system-water, €0, and § systems. Phase
equilibria of two component system - sofid - liquid equillibriz, simple
eutectic-Bi-Cd, Pb-Ag systems, desilverisation of lead Solid aolutions -
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compound formsation with congreent melting point {Mg=7n) and
mcengrwent melting podnt. {NaCl-H O}, {FeCl-H,0) sysiem. Freezing
mixtures, acetone-dry ive.Liguid=liguid mlmrm— Elﬂﬂ liquid mintures,
Raoult’s and Henry's law. Mou-deal system-azentropes- HOI-H, O and
elhanol = water sysfema. Partially miscible lguids — H'I.l:ll-u-l-*\'ru.ll:r.,
trimethylamine-water, nicotine-whter systems. Lower and upper consalute
tempernture, Effect of imparity on consalute lemperatune. Jmemniscibbe
liquids, steam distillation.Nemst distribution lewsthermod vaamic
derivation, applicstions.
Textbeoks and References

1. Engel, Phiyskcal Chemisiry, Pearson Publications.

2, Mary Amne White, Physical Properties of Materials, Taylor & Francis
second edithon.

i [ M Bejpai, Advenced Physical Chemistry, 5. Chand Publishing

4 5 Lewis and D Gladstone, Elements of Physical Chemistry, Macmillas,

- Peter Atkins Julio de Faulw, Atking’ Physical Chemistry Oxlond University
Press.

FRACTICAL
Duration: 5 Howrs Max. Marks: 30 Mim. Pass Marks : 18

(A} Tnorganke Chemisiry

Semi micro analysis: Detection of the presence of thres cations and taree anions

{inchuding Interfering) in 3 piven mixture qualitstively.
(B Organic Chemistry:
Laboratery technigues
1. Cualibration of Thermomeier
Maphihalene (B0-B2°C), Acetanilide (113.5-114°C), Urea {132.5-1337C), Distilled
Water (100°C)
Drisciliation
Simple distillation of ethanal-waser mixiure wsing water condenser
Distillation of nitrebenzene and aniline using air condenser
Crystalllzathn
Concept of induction of crystallization
Phihalic acid fram hot water (using fluted filter paper and siem less fumnel)
Acetanilide from bodling water
Maphithalens from ethanal
Benzoic acid from water
Decolourisation and crystallizaticon using charcoal
Drecoleurisation of brown sugnr {sueroase) with animal charcoal using gravity
flltration,
Urystallization and decolorisation of impure naphthalens (100g of nephthalers
mixed with 0.3g of Congo Red using g decolorizing I;Htlmﬂnus]ngcﬂlan
Sublimation {Eimple and Yooy mm)
Cartrphior, Maphthabene, phihalic sedd and Swccinic acid,
Dretermination of melting point' bodling pobnts
Dredermimation of metting pelnt: Maphthalene, Renzoic soid, Ures, Suceinie
acid, Cinnamle acid, Salicylic acid, Acetanilide, m-Dinitrobenzene p-
Dichlcrobenzene, Aspirin.

T O BpAARSTRETER

i

B
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b Determination of botling poiots: Ethanal, Cyclobesane, Tolumne, Aniline end
Hitrobenzene,
{C) Phyalesl Chemistry
1. Chemical Kinetics
o Todesermins the speei fle resctian e of the hydmlﬁu;n[mmy]
eibiy] actiate calnkyzed by hydrogen [ons ol room lemperature.
b, To study the effect of scld swength on the Bydrolysis of an ester,
¢. Ta compare the stréngth of HCT and H,50, by studying the kinetics of -
hwdrakysis of ethyl acetate.
d. To study kinetically the reaction rite of decomposition of kodide by
H,0,
1, Colloids,
B To prepare arsenbous sulphide sol and compars the precipitatkng power
of momo =, Bi- and frivalent anbons,
3. Viscosity
o To determine the percéntage composition of a given mixture {non
interacting systems) by wiscosity method.
b. To determine the percentage composition of o givea binasy mixtare by
viszosity method (acefone & ethyl methyl ketone)
4. Surface Tension
i To determdne the surface eagion of amy] alcohol inowater'st different
concentrations and calculate the sxcess  of these solutions
b. To determing the percentage compasition of a given surface tension
binary mixtuwre by surfacs tension method I:_attl.-limt Sethyl methyl

ketoaic).
CC-3 LOOLOGY

Scheme Exam Duration  Maz.Marks Min, Fass Marks,
Paper | 3 hours 40 (External)

10 {Internal} 3
Faper 11 3 hours 40 (External)

10 {Inbermaly
Practical 4 hours 50 {Extemnal) 18

Nete: Inlérmal Marks will be awerded on the basis of fwo tntermal writen tests
each of 10 marks i each paper and the averngs of both the tests will be
takemn,

CC =3 (0 -PAPER [ : NON CEDEIM.‘I‘.&.

Dwration : 3 Hra. Max Marks : 40

Dibjectives 3
To crable students 1o wnderstand invertebraies, the crgenicational
higrarchics and complexiiles, the evolwionary trends in external
morpholagy and internal structure; identifcasion and classification with
examples, to enable them o undersgand various medes of sdaptstions in
Etimpds.

Mote (The poper is divided in five independent unite, Two questions will be set
from each umil. The candidutes are required to stiempt one Juestion from
each unit,
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Unit -1
#]  General principles of taxonomy and classification. Outline classification
of Profmzod up to crder,
by Gencral Stroctursl organization of Amoeha, Eugléng and Plasmadium,
e} Habitand habitat , srachare, nutrition, ssmonegulation pod reprediection
of Mardmideinm
d}  Locomodion in Protazoans- psewdopodial, ciliary and flapelisr.
€]  Mutrition in Protozoa
i Reproduction in Profosow,
Unit—11
a)  Citline clnssiflcation of Porifers and Coclemtesam up to order.
81 Habit, hahitat, morphiology, internal structure, reproducition of Syeon
€} Canal system and sheleton in Sponges
d)  Habil, habitat, morphology, internal structure, nistrition and repeoduction
of Ghatin
€} Polymorphiszm in coelenierates, coral resfs
Unit = 11T
a)  Chtline classificntion of Platyhelmimibes and Nematheminthes up ta
order,
&) Habit and habitat. morphology , intemal strectore, reproduction and 1ife
—cycle of Fasciola, pnd Ascarly
) Parasitic adapiations in Helminthes
Unit ~ v
a)  Chutline classificstion of Annelida and Arthropods up o order,
b} Hubit and habitat, strecture , nutrition, resplration, circulation, excretion,
nerviis svsiem and reproduction of
il Hirudimaria
(i Poloesion
€ Peripatus : sirecture and affinitiss
4} Mouth perts and foeding habits of Insects.
Unit- ¥
a)  Outline classification of Mollusca and Echinodermata up 1o order
b} Habit and habitar, structure , nulrition, respiration , blood vascular system,
EXGrEticn, bervous system end reproduction of Pily
¢} Torsion in Gasirapodn
di  Habitand habitsl, stnecture, ntrition , respiration , blood vasculer system,
excretian , nervous system and regroduction of Asterias
e} Larval forms of Echinoderms.
Texthanks References; -
R Modem Texthook of Zovlogy Imvertehrates by R.L. Kotpal ~(Rastogi
Publicathon , Meerat 10® Revised Fdition ) :
2. Inveriebrate Zoology series (Protozog of Echimodermata) by R.L. Kotpal -
={Rastogi Publication , Meerar)
3 laverichrate Zoology by E.L. Jordan and PS5, Verma - 5. Chand & Lo,
[relis| *
4. Invertchrate Zoology by JK. Dhami and PS. Dhami - S, Chand & Co.,
Dielhi
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- A textbook of Tnverichrate Zoology by 5N, Prassd = { Kitab Mahal,
Allahshad)

& Life of Invertebrale Eoolegy by Russel and Hunteér — { Mucmillan)

7 Invertcbrate Zonlogy by R.D. Barnes - { W.B. Saunders, Philsdelphin)

8.

9

Amameal of Zaalogy Vol Tby Ekambsernaths syvar | Viskwnnthan, Madms)
. The invertshrate serjes of L. H. Hyman - { MeOraw Hill)

1. Astwdent’s texrbook of Zoology by Adma Sedgwick Val .1, 11 & 11T { Central
Book Depat, Allahebad)

1. Atexthook of Zoology Vol. | by Parkar and Haswell - { Macmiflan}

12,  Lower non chordade, D VS Fawar, Hindi Edition, College book centre,
Chnura Rasta, Tnipar

i3, Hi;ghq-mnﬂmmnr?ﬂhmnHJndi Editice, College book centre |
Chours Rasts, Jaipar

14, Amnimal taxonomy and evolution, Dr VS Pawar, Hindi Edition, College book
cendre, Choura Rasta, Jaipur '

CC~3 {11} -PAPER I :ANIMAL CELL BICHLAOWGY AND GENETICS
Draration ¢ Yhres, Mlax. Marks : 40
Objectives : ;

To enable students o comprehend the modem cancepts and applisd

Espects of Cell Biology and modern concepss of Genetics and ta crets EwTreness

regarding inheritamce,

MNote:  The paper iz divided in five independent unitz, T questions will be sei
from cach umit. The cendidates are required to sttempt one question from
cach unis,

Unit—1

Introduction to eoll : Discovery, charncteristics of prolaryotic (bacterial) and
eukaryuotic calls (plant and snimal eells), cell theory, vineses and sirmids
Cell membrane: Ultr structure, chemical composition, madals, unft membrane
concept, fuidity, ghycocelys and fanctions of cell membrane Modifications
MHiMJHﬂmmﬁmmmllmwﬁMw
transport {(osmosis, diffusion), fecilitsted (mediased) diffusion; active transport
(primary am! secondary) and endocylotis and exocyiesis.

Mitechondria: Mosphology, ahies structure, chemical compasition, functions,
arigin, eleciron transport chain and generation of ATF moleciles.

Unit =1

Ultrastructure , types, chemical composition, origin and finctions of
(i) ER and Golgi-complex
(i) Lyscsome, Ribosamse,
{iil}) Caniriple,
{iv) Cilia and flagelia
Unig 111 .

a) Hmdmmmmmhﬂ,ihp:.sixlmm{mhrmmm
ruclenr matrix and nwcleobus)
= Chromosomes: Introduction, discovery, morphology, sirscture
{chromedids, primane mned socondary conatrictions, nuchsolar organ izer snd
telomeres) types, Chemical composition and functions. Chromosonial
argnizations; Evchromatin, heterochromatin, maclensome concept.
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b Cell reproduction: Cell cyche, phases, process and significances. of mitesis
and meinsis.

¢} Chromosomal muiations-
{i Varlation in chromosome number {sneuploldy dad euploidy)
[} Strocturs] changes in chromesomes (deletion, dupbication, inversion
and translocution).
Uit — Y

8] Mendelisn pringiples of inheritance- menohvhnid asd dibybrid cross, back
eross and test crosk

by Dieviation of Mendelism - incomplete domenance. codominanee and lethal
penes: modification of 3; Tand 9:- 3 - 3¢ 1 with examples problems

c} Giema mieractions - Epistasis, complementany. supplemenitary, dugplicate
et with cumlative effscts and collahoratar genes,

d) Multiple allebes: Characters. examples pewdoalbeles, inheritance of A, B,
A8, 0 and Rh blood groups (antibody reactions)

Unir %

a) Sex —determination = Genetic {52 chromasame. genle balanes and haplo-
diploidy mechanisms), hormonal asd environmenial conirol of sex
determinaiions with examples,

b} Sex-linked inheritance= white eve color in Drosephila, cobour blindness
and bermphilia o man.

c} Linkage: Definition, difference between linkage and independent
aszoaumen, different views, chromosemul theary af lakape, kiads, linknge
groups and sipnificances,

d} Crossing over- Definition, mechanizm, theories, kinds, frequency, Tectors
affecting crossing ower and significances,

Textbookhs and Helerences 3

l.  Muolecular Biolopy of the Cell, Alberts et al, 7 ed Garlond Seience J0N8,

1 Moleculsr Cell Biology, H Lodish MP Scotd et a1 75 Ed. Mchillan Pub
X3,

i Bischemisiry . Molecular Biology snd Genetics 5% ED, Lippincan
Willaims and Wilkinson, 2013,

4,  Cell Biology Gerald Korp, 7@ ed, Wiley Pub 2014

5 Cell and Development Biology by Sestry, Singh & Tomar- ( Rastogi
Puhlications . 20E)

%,  Fssentinls of Molecular Biology 2™ ed, David Freifileder, Panima
Publishing N Delhi 1906

7. Biochemistry and Meolecular Blology . K Wilson & J Walker, -
Cambridgs 2000,

. Cell and Molecular Biology by PK Gupia - [ Rastogi Publicatios 2008)

8, Cell Biobogy by C.B Power - Himalays publishing House, Bembay)

1 Cell Biology by de Robertis el al-{'W.B Saunders , Philadeiphia)

1. A textheok of Cytology by BLC Dalela &5.R. Verma - { Joipmghnath &

Co. Megrul)
12. Cell Birlogy by 1.1, Borke — {Sclemific Book Agency , Coloutia)
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13. Cell Bivlogy : A maleculor approach by R.D Drysan- Allyn & Bacen,
Baogtan)

14, Cell Binlogy by R.M. Dowben — { Harper & Row, New York]

15, Cell function by L. L Langley ~{ Affilinted Enst West Pregs, New Delhi)

16, Cytology by OO Darllmguon

17. Cell and Maoficcular Biotogy by de Robertis EDP & de Robgrtis EMI Ir.
{1996, Holi WE Sasnders Internationl

18 Genetics- PS5, Vermn & VR, Agarwal, 8. Chand& Co,Delhi

1% Prieciples of Genetics (kerdner, Ed 7™ Wiley Eastern Pt Lid 3

M. Genetic — Winchester, Crford [BH Publications

11. Genetic - Stickberger, Macmillian Fablications.

il lTrn'umqu_l-' Euby 7 ed, Owen Punt Stenford MeMillan, 2013

PRACTICAL
Diurstion : 4 Hrs. Max. Marks : 50 Mis, Pass Marks : 18
Dibjertives:

To understand m:cn-fﬂgmluunn end skiils- of pinining =nd maimting
of mmterinls {temparary and permanent), of dissection, display and
Iabeling, of preparation of cultuses of inverichrates by using comman
gubtare methods; Inborstory observation of ankmel and cell division,

Course Content

[, Study of museum specimens with respect to levels and patterns of
organization bosviematics. bhodiversity, sduptations, devclopment Stapes,
popudation dynamics, ecological implications ete: Porifera —Sycon
Sporgilla, Eupleciello, Lencosolenia, Hylorema | Hippospongin,
Enspomgin: Coeleterata - Hydra, Tubularia, Millepara, Physalin, Fargita,
Vellela, Aureltd, Tebipora, Alcyonium, Melridivm, Pernatuln, Grantia,
Fungia, Gargowia.
Heloninths - Fasciofa, Toewia solium, Piangria, Ascaris, Ancyclosioma
Annclida | Nereis, Heteroweresis, Aphrodite, Chaelopirens, Arenicola,
Pheretims, Hiredingria
Arthropedy : Poloeman, Ewpagures, Eﬂﬂ.l'q?ﬂn!'.rﬁ' Apis, Peripatus.
Maoiluscn : Chiton, Pila, Aplvefa, Helix, Dersaliim, Mytilus, Pirctoda, Unlo,
Eclingdermata; Antedon, Hofothiria, Cucumaria, Anropecien, Asteras,
Exlvirs

1. Microscope ; Simple and compound microscope, working mechanism and
mainicTmnce

3. Stwdy of Permanent ides
Paramecinm, Porameeium in Conjugstion, pammecium binary fission,
Euglena, Vorticella, Sycon LS., Sycon T.5., Hydr L.5., Hydm T.5, Cercaria
lnrva, Metacercaria, Miracidium inrea, Sporocyst lerva, Redis larva, Ascaris
male and femabe T-5., T.5. thorough pharynx region, Gizzard and incstinal
region of Earthworm, T.5. through buccal cavity of Hirudineria, Zoca,
Metazoss, Mauplius, M;-.'H.Tﬁ..nfﬁll.-ul'ﬂuh T&. of the shell & mantle
of Unjo, Glochidium larva of Unia,
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4. Dissections andfer i demanstration shrough Chare™odelsVidea!C Dy
digital alternative ole andfor prepamtion of working modeizof the different
systems of the following anlmats:

I. Earfhworm: Alimeniory cenal Nervous system | Reproductive svstem

2. Leech : Alimentary canad

3. Cockromch : Maouthparts, Digestive gystem, negvoud system

4. Prawn : Marvous system

5 Pila : Mervous system

5 Microsople preparation or vhservation of the following

Paramecin, Englens Sponge spicules, pemonules, Obelia, My,
parapodium of Merels, statocyst of Prown, mouth pars of Cockeoack,
redula of Pia, gill of Ui,

G, Cutture of Paremecivm, Exglera and Amoeba,

7. Swdy of bacterial and evkarvetic cell,

8. Sledes of sub cellular companents { Cell organelics)

9. Erythrocyie plasma membrane permeability,

1. Sy of Karvedype and Idiogram of man.

11, Sudy of Barr Bodies in human buccal cpithelial cells.

12, Drosophila culiure and fife cyele

13 Senual Dimoaphism in Deosepdda, Identification of wild or mutans varieties,

. Swdy of salivary gland chromesomes of Drosophils

15, Problems on pedipres snalysis,

14, Metodie stodies of paitas of cockroach.

MNote !
I Uz of animads for dissectban s subject to the conditions i ibese e po
banned wnder the Wildlife Protection At or any other legislation
& Studends nre required 10 Submit the following during examinption:
2, Oneessignment on the insrement’ techaique about i85 principls, working,
precautions and applications; and for redgents / solutions preparation,
b. Report on study of animaols from thelr natieral babitat from their local

surraindings, Yermicompost e,
Guidebnes' lastructions for Pracibeal Examination
Max. Marks i =0 Time allawed : 3 Hra.
Min, Paps Marks @ I8
L. Moo | Exercise harks

[ Dissection” [Exposiion, labeled diagram)

2. Temporary m-:lunlhi-mnﬁlaﬂug.g.: identification, skelch)
3. Muzeum speciamens — 4 ar 6 [identificalion CALON)
4, Ecalogical niic — one Specimen

Pérmanenl slides — twa | [dentitiealion with reasons

[ FOm 0] CPOMB030ae SIAE | grasshopmer EAEs]

5 mmgiln ﬁ"tmg.l' q&lﬂlnc
5. raciich assignment
4, Vive

L1 B Froject repont and assipnmenl

=g per LIGC guidelines

o

Zuf Ll B RS L “'1#“
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CC -4 BOTANY
Seheme Exum. Max. Marks Mim. Pass Marks
Druratiom

Paper 3 hrs 4l {External}

L { [nterrnl) 36
Faper 11 kRS 40 { Extarnal)

T {Indermal b
Praciical 4 hes, L1} 1%

Mote : Intermal Marks will be pwasded on the Badts of hwo intemal writien iests
cach of 10 marks for ench paper and the average of Both the tests will he

tnken.
CC-(I) Paper 1: DIVERSITY OF MICROBES AND LOWER PLANTS
Duration: Jars i Max, Marks: 40

Mote : The paper is divided in five independent unils, Two questions will be o
fram each orit. The candidates are required 1o afiesmpt ane guestion fram
cach unil.

Unit -1 . )

Wiruses and Bacteria: Structure, Multiplication, transmission and & sease sympinms

of viroses: Siructure and sconomie importancs of mycoplasma; Bacteria — structure,

nutrition, reproduction and econamic importance, Gram's stafning: General aocount
and ecomomic importance of Cyanobacteris,

Unig 11

Algae:  Cieneral characiers, accurrence, classification (Fritsch, 19330 Pigment

constitution, fine siructure of elgal plasuds, tife-cyeles, Origin and evoluticn of

aex and thallus in olgee

Cyancphycese: Life Cvele of Nostos, Anaboeia and Oscillziorla

L 11

Structure, reprodection and evelutionary significance of following genera:

Chlorephyesae: Chismydomoenas, Vaivax, Cedogominm ond Calsodhaete
Xandhoplyycess: Vawehierio,

Phaenphycese:  Ecocprpars. Sargacsem

Ebodophyesas:  Polviiphonio

Llmit IV

Fumgiz General characiers, occarrence, dlassification (Alexopalus and BMims, 1979;

G C. Ainswort, 1 988) Tvpes of mycelin, stractore of fungal cell, fungal fagetla,

Nutrition snd epnomic imponance of fungi. Host-parasiie interaction, Control of

plani disesses,

Unit ¥

Strueturs reproduction sod Iife history of

Mastigomyeoting - Smchptrinmd Phytopkikors
Ascomycoling — Soechdromeces, Euratium, Periza
Brsidiomycoting - Procinia, Agaricur, Ustilags
Dreuteromycoting = dlternaria, Cercospora, Colletoirichi,
Genernl pccount and sconomie impartance of Lichens
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Tiéxi hooks and Relerences: d
«  Smith, GM. 1971, Cryptogamic Boteny. Vol | Algee & Fungi. Trie
hicirzw Hill Publishing Ca, Mew Delhk
«  Sharma, O-F. 1992 Text Book of Thallsphytes. MeGrew Hill Pub. Ca
Shermn P, 1991, The Fungi. Bastogi & Co. Mezrul
Dube. HC, 19590, An [ntroduction to Pung:. Vikas Pub. Houss Pyl Lud,
Delhi,
s Clifton A 1985, Introduction of the Bacterin, MeCGraw Hill & Co. New
Yark,
CC—4{1T) Paper [1: DIVERSITY OF CEYFTOGA M5
{(BRYOPHYTES & PTERIDOPHYTES)
Duration: 3 brs, Max, Marks 44
Mote:  There will be ten questions in all, two ftam each unit, Students kave to
answer five questions selecting one from cach unit.
Uit 1
Cienieral champcters, distribution, arigin of the lnnd habit in plants, clessification,
Evolutionary rends in thallus and sporophyie development: Alsrnation of
penerntions; classificalion; and Economic importance of Bryaphytes.
Unit 11
Structure, reproduction, and evolutionary significance of following gencr:
Hepaticopsidn — Riccia, karchanile
Anthocerotopsidn = Anihoceros.
Bryopsida - Funorig
Umie 101
General characters, distribution, classification, stelar evolution, heterospory and
- origin of seed habit, end life cycles in peeridopliyies.
Structure, reproduction and evolutionary sigaificance of the following genera:
Prilotwm; Lycopodiim
Llakt IV

Siructure, reprodiction and evolutionary significance of the following genesa:
Selagineila; Equisetom; Preris and Marsiiva.

Unnit ¥
Geological time scale, fossils and fossilizstion processes, significance of fossila
Saudy of the following form geaera of fossils
fa) Riymia
) Coalamites
TMIHHH
Text hooks ao i

s Smith, GM. 1971, Crypiogamic Botany. Val. | Algae & Fungi, Tets
MeGraw Hill Publishing Co, New Delhl.

«  Shamow O.F 1997, Text Book of Thallephytes, MeGraw Hill Pub. Ca.
Switls, GM, 1971, Cryptogamic Batany. Vol-11 Bryophyies aisd Prerido-
phytes. Tata MeGraw Hill Pub. Cio, New Mhalhi.

«  Puri P, 1980, Bryophyte. Atma Ram & Sons Defhi,

b Sl abn i S BB WHEM}H.}

oL p—

DL et et s TR AL - o St
Duration: 4 howrs ., ¢, = M. Macks: S8 o0 | *Hh.hu Mirks : IE
Courss Comteni: mlarliigil, 3 oIS R E L bR

Stady of the genera ncludad i, Theory syNabes of Adgas ind ruml:y nﬂ:iﬁ:
WHROTATY AMEFP. preparglicns and ebsertion of permenent slides, 4
Observation of disease symplons in bost infected by Funpd, Bactesig 'ﬁ'lrua:s amd

ey G T Sealisinal s peie

Seudy wd inathology, anstomy ond reproductive Ill'l;ll:'l-"l.ll'ﬁ of ”ul'h:‘lq .l'"
Beephivtor mnd Preridophides b:.-' -rI'.ri'I:Tﬂ'g Tli'l'ﬁ:b-l'h#}' lm rn rtieanfln[ls
dibmervadioer o persmisieny Slites- 1 12 10w
Gram staining of bacteria, Lok
Shudy of crimose; foliwse & fratioose Eiiiing: izt b gt
Mnintdmanes & ausberiedon of 4 roer! ﬂ!ﬂiﬁﬁiw iﬂm&ﬂ el
CC-5 Mathematics Liaée »
Scheme Exam Duration Max, Murks _ Min Pmm’&*
Papetd . ouisico . B ooobsr o) HJI‘EMHT L MU
o q lj{m dt ﬂ-'l.l.“ ar
Paper-11 3 hours &0 I:Enrwulj AAmt]
L L | eI I B SRR FL Y, 7 AITELE M l'ﬂm‘ L I' HERTaL
Note 1: |mumuwmh-umuummhﬂsmww
mmmnchuﬁin-hhuﬁlpu#md ﬂnlﬂl-:‘
Arknredd b ﬂF bty the: tests will be saken . o, Auulely
] | Il o T R m{l}n‘# l'rmm sl LI
ug-m.mm el M
ﬁnmmumm in fmn&pﬂlﬂ urlitts Th'quﬂuﬂ:ﬁll“ﬁﬁ Wy
ok eln:hm:t. mndiﬂ-mmmquimdlnﬂumpimqumlnnﬁnmﬂﬂwi*
wile- A5 THTRA )
W; I"!"“!l wm{ﬁmmwwﬁ
Dﬁmm .ﬂlﬂ? al palar, mhlmmwnm et
I'-\.II L CRAMIR R R R T H Herlapieem, |
 with F#w’nmmhmﬁﬂhm Hﬂl‘ﬁhﬁh
polyc 1o Carigsian and wige-versa) comeept of tangomt plana
!lﬂ ﬁmﬂ? M%Whﬁ e vasi Al es fothding mesbodiof
.,-_|-:|u|| vtk ladl GHs ad iealipyl
Gali S enhy lageint BT In eulnal’2 I
Awmm multiple mq; vae l#t.ir& nJWMs-m polar);
Eo BT o e i
W |a|
Reducti lue, doble aud.mp W&M 5 sder, af integration,
b 1 1
ﬂ: '[F.F[ﬁ mﬁﬂﬂ%; il sadpdd #

e
'|;’| BRI 4 .'.'|_|I

W I-‘Mﬁll‘:ﬁtiﬁ I"I'aH'I.IﬂEHhI‘ il | _| g g Eachae bl A
Texthooks and nmmm Y Frupition,
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Engineening Muthematics: Ram Babu., Fearson, India, 2010,

Caleulus Viol. | snd 2: T M, Apastol (2007) Wiley

Caleulus: M. Spivak (206 1 ambridge

Caloulus: ). Stewan {2012 }Cengage Lenming

Calculas und AnalyticGeametry: GB. Thorsas, K. Firney { 1993) Addizan-

Wesley '
CC-5(IT) Paper-11 : VECTOR GEOMETRY AND LINEAR ALGEERA
Druration: 3Hrs M. Marks: 50
Nate :- The paper is divided In five independent units. Two questions will be st
from esch umit. The candidates are Iequired 1o sllemps oae question from each uni,
Undi-1
Coatinuity snd differentinbility of vecsor fumctions, unit tangent vecior, gradisn
directional derivatives, wagent plane ond normal line. divergence and curt of &
vector feld,

e il N

Umii-2

Integration of vectars, theoremsof Stock, Green and Gouse (sisement and
werification only). appheation to ares L

Unii-3 :

Cienerl equstion of second degres, tracing of conics, polar oquation a conic. Ephere,

cone mnd cylinder. .

Unidi-d

Matrices, system of linear cquations, Causs elimination methed, Elementary

matfiges, invertible mstrices Gauss-fordan method for finding inverce of o matrix.

determinants, baale properiies of determinants. Cofactar exparsion, determmant

method for finding inverss of o mEitriy, crammer’s rule, Worior space, subspace,

Examples.

Lrnit-5

Linear span, lincar independence and dependence, Examples Basis, dimension,

extension of a basis of a subspace, intersection and sum of twa subspace, exanples,

Lincartranstormation, kernel and range of a linear map, rank-nullity theosem, Rank

of & mateix, row and column spoces, folvability of sysiem of linear equutions,

some applications. fnner product on Y, Catselry-Schwarts imequality, anbogonal

gram-Schmidt arthogonnlization process, Eigen vahes, Elgen vecore

Texthowks and Heferences:

1. Calewlus Vol 2: TM, Apostol {2007} Wiley

1 Caloulus: I Siewart {2002) Cengnge Leaming

i Calculus and Mm#m&&.ﬂmmﬂ.ﬁmﬂ[mhﬂlmn—
Wealey : ;

£, Linear Alpebro: K. Hoffmen snd B Kunze {2009} Prendice-Hall

i Fuaile Drmensional Veotor Spaces: P Halmsos, (2012} Mortine FineBooks

. Introduction to Lincar Algebra. G Stramg (2009) Wellesley

CambridgePress

Limear Algebra done right: 5. Axler (2014) Sprimger

Linear Algebra with applications: Bretscher (2012 Pearson

o

S
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e o ——
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CC 6: VISION OF EDUCATION IN INDIA: ISSUES AND CONCERNS

Instrgctional Time: 4 periodewesk M, Marks: 74

Estam, Durtion; 3 Hours Internal: 13
Extemal: 60

Dbjectivés of ihe Comrse:

On completion of the cowrse, the studsn: tepeher will be shie fio;

= understand snd anslyis educaiional wamiepds, thelr premises and contexis

that are umique 1o educasion,

L] understand deserminants of the purposes and processsy of edocation,

. understand the role of education &5 &= agency of social transformation,

" reflect eriticaily on concems and issues ef contemporary Indien schooling.

. develop their insight a3 future concems of education,

L]

analyee development of education in the light of socio-economie, political
and cultural development
Course Ouiline:
Ohjectives 3
'®  Om completion of the course (he student teacher will be ghie o
understand ‘the relstionship between education and SOCiety
acquaint with the philosophy of Tndian thinkers analyse the role of family
&nd society in modemization.
*  promote internatiorl uaderstanding through education,
= apprecisie the role of tsacher in promoting social change.
Linig 1 Basic Concepis Used in Education

*  Edwcation, schooling and Iraining: aims, objectives, values, ethics snd
logical analysis of relationship between mind and marier,

*  Seculerism, democracy, equality, egal itarianism, culture, sosial
mslitutions, soctal grouping, socied behaviours, social amd moral values,
quiity of life, social justice and their educational imgpdleziions,

= Salieni features of Emerging Indian Society- our cultural heritage, its
campodileness, undity in diversity, owr philesophical tradithon, central
teachings of Indian Philosophies: Contributian of Indian philosophical
himkers in caurriculum development and teaching,

*  Indian Social system and the place of socizl therein, Types of schools
el their patlerm of relationship with social sysierm.

Unit 1T: Phitosephy and Educatien

*  Major Philosophical Systems- iheir salient fesdurcs and their impact
ot educstion, Realism with reference 1o Arlstotle and Jsinism, Naturalism
with reference to the vhews of Rousseai and R. M. Tagore, Idealism with
relerence to Plato, Socrates and advait philasophy, Progmntism widk
reference to Dewey, Hunsamism and Buddhisis,

= Edueational thinkers and their contributios in developing prine!ples of
education- M.K. Gandhl, Swami Vivekanand, Sri Aurobinda s J.
K.rishaarmurtj,

Unit 11I: Education snd modernization
*  Indiaas a modemizing nation, the consthsiions) provisioes an edipcation
and the teacher’s role in assisting the state in the implementation: ajms
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of ediscyimn relevEm i modern nudiah S6CIELy.

Educational neede of medemn India, rols of society, family and school
£ 4 social sysem in the development of child a3 an individual lenrmer
and eitizen. Process of sacislization of the child: A culureal aanlyss,

Unit 1% Edwcation and socisl change

Conespt of social change, socin] mobility, secisd controd, cultaral tag.
socinl sratification, caste and classt structure in ndian sociery.

Sacial change in Indian Society trend stady. Tmpoct of sociel change
an Education and edemtional agencias,

Education for Modemization attributes of modentity, impact of social
change on madsmizetien,

Equality of educations] opporiunity: Problems of access, panicipation
and sccess.

Education for Mational development, Education for emotional and
Mational integration.

Education for peace, disanmament and [nrernational understanding,

Umit Vi Education and National Concerns

Promotisg eguality and equity, protective discrimination of compensatary
aducofive.

niveraaltkation of Ebementary Educstion: Thealing with educational
wastage duc m -:h-q-p-nul. tnd mlm:im. mmlmn retention and
mchiovemment, '

t.luh-n'ulhnmn nl' ﬂmﬁﬂ!}' ﬂhihhh‘ wm and comimitment
Meeting the educationil hiesds of dpechat- IH'IM -lmm'lnluﬁl
{womien, SC/ST) and the disabled .

Fostating seoulir and seientific outhrok.
mmmmmﬂmmrﬁuhﬂnm
exiellence in lesrming and insmaction, Vocatienstisstion of ediscation

Huu Each concemm is 1o be dlscussed in terms of significance, imherent values
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3. Observaiional studies and sctivities: 18 sy Be-wmrthwiie i oy’ |
gl ‘ohaervations d the felif record uiu_qmnm:umm
frainfrmation white dimeasing with clther tescheét educator or peers.
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Ellﬂﬂ‘h’d Readings:
Apgarval, J, O, 198E, ‘Thmr_'.r and Princlples of Edocation”. Vikas
Publishing Howse,
2, Tasschand, 19990, “Prircipies of Teaching” Anmol Publications.
3. Moore, WE. 1965, Socigl Changs, Prentice Hall,
4. Aggarwal, | C, 19946, Philcsophical and Sociological Bases of Educations,

Vikas Publishing House,

5 Govi, of Indig, |964-66. Repar of Mational Education Cammilsslan
MNCERT, New Delbi.

&,  Bhang Pratap Singh, 1990, Alins of Education in Indin. Delhi: Ajanta
Fulblications.

7. Ghikk, P 1976, Tawards the Mew Patern of Edocation Imdin, MNew
Delhii Sterding Publishers,

8 MWCERT, 1984, The Teacher and Ediseation in Emerging lndinn Society,

9, Bosu, U0 1974, Inroduction b the Constiiution of Indbe, New Delhic
Prentice Hall,

1. Brows, FA4G 1950 Educasonal Sociotegy, Mew Delhl: Prentice Hall,

I, Stewven H. Cohp (1970} The Philosophical Foundation of Edocation,
HMew York, Harper & Fow Publshers.

12. Sykes, Margjoric{ 1588). The Story of Nal Tuleem. Wardha, Mal Taleem’
Sansiti.

13, Thepan, M. (1991 Lide at Schaol: An Exhonographic Sy, Delhi, Ooofend
Lmbversity Press.

14, Anand, CL. etnl {1983 ) TheTeeacher and Education in Emerging Indian
Soclety New Dielhi. NCERT.

15, Fepor of the University Education Commissian, {1948]).

16, Sexena B R {1993-%) Swarcop Philosophicel and Socialagical
Feundetion of Edecstion. Meerut, Usha Printer,

I7. Tamefs VR, (1973} Educational Thought ard Practice, Wew Dethi.
Sterling Publication,
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Group C: Developing Teacher Sensibilities
Section I: Experiences for Teacher Envichment

ETE 1: Enriching Learning through Information and

Communication Technology
Instructional Time: 1 periodsiweek = Max, Markst S
Internal: S0
Objectives of the Course:

On the completion of the Course, the stsdeni teacher will be able to
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*  necopgmise, understand and appreciate 1CT 23 an effective leaming tonl
fur bearmers and a5 an enormous functional suppon 1o feschers
Course Dhrilimet
Umit I: Retevance of ICT in education (Radbo, Television, Computers)
*  Rols olinformetion techmodogy in constnsction of knowledge
= Pomibly uses of sudio=visusl media, compaters, Enteret, subyect specific
sifbwire,
= Techoological Pedagogical Content Knowledge (TRCK)
Unit [1: Visualising Learning situation using Multimedis
*  Useof radio and audis media: Seript writing, stontelling, songsetc.
*  Using appropriste software (single snd mudtiple media anbmalions and
shinvalation)
= Explocing ICT for traching-leaming, curriculsm analysis to determine
enethads of tramsacting
*  Classtoom organdsation for JCT inflised lessons { Teacher led insiruction.
Self-leaming and group activities)
Unit 11z Visualising technology-supported Learaing Situstions
#  Preparstion of leaming Schemes,
*  [nteractive wse of Digital content,
*  Focusing on enhancing learning-appropeiate technology,
*  Developing PPT slide shew for classroom ise.
*  Use ol available software or CDs with LCD projection, smart board fior
subjzet learming inferactians.
i =  Cenerating subject- related demonstration using computer software.
Unit 1% Internet Based Tooks
= Web 20 Toals
Engaging in professional seif-develapment,
Collnhorative lesrning tasks,
Imterctive wse of ICT; Participation in Google / Yahoo groups, creation
of blags, ete.
Innovative usage of technology: some case Studics.
Use of technology integration in resource-plenty a5 well ns resources-
e sltuations
®  Critical issues in intemet usage - asthenticity of Informetion, addiction,
plagiarism, downsides of social networking group.
Unit ¥; ICT for Evalustion
*  Evalustion end ICT for Evalustion-purposes
#  Exploring software rools for evelustion
*  Focusing on enhancing Learning-trocking and managing students.
& Exhibiiben and peer evalication af progect lessons. Postfolio submissions

" »

end evabuation,
Modes of Lesrning Engagement:
*  Providing oppartunitics for group activities.
Group/Individual Presentation,

L]
*  Providing opporunity for sharing idea
+  Exploring to exempler constructivist-leaming situntion.
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*  Dkaigning and setting up leaming modaks
*  Awdio- Visunl Preseriation ollowed by its analysis snd discussion.

Practical:

*  Functionsl knowledge of aperating computers-onfoff, word processing,
i of PowerPodng, Excel,

*  Compaber os g learnkng toal

Effcetive browsing of the internet for disceming and selecting relevant

information,

Survey of educational sites based in Indla,

Downloading relevant matsrial,

Cross collating knowledge from varied sources

Competencies in developing origingl soflware.

Practical exercise on windows and offlce package,

Trouble shooting and secking help.

Inztallng hardware and software,

Svnchronaus communicstion on the web,

Froject using Web 2.0 Tool,

Use of Smart boord / intersctive bowrd.

# @ & & & @& & @®mw @ &

Moates of Internal Assessment : Marks

Written tests 1]

Presentation and Cammunication siills in subject specific manters . 10

Designing Innovative lesming Stustions o
Performance in-growp activity m
Reficctive wrirlen Assignments ‘o

Suggested Readings: Ty

I
z

3,

[ [13

1.

Lincan R. Shaikh, Introduction o Educational Technobogy & HCT MoGraw
HUl Education {ladia) Privaic Linsiced (217 August, 2013).

Chris Abbot. { 20013, ICT Changing Education. Psychology Press (3%
September, 2003 ).

Saxena, (2009). ICT in Professional Educstion. New Delhi, Aph
Publishing Corp.

Gwen Solomon, Lynne Schoum, Web 2.0 Mew Tools, New Schools.
Inbernational Society For Technology in Education {15® October, 2007) .
Ciwen Salomon, Lynne Schrum. Web 2.0 How <To for Edecators,
Imt=maional Society for Technology in Education {15 October, 2000,
Debm Geoghan Visaalizing Technology, Introductory(3™ Edition).
Prentice Hall{ 18% May, 2014).

Laxman Mobomty & Mebarika Vohra, 16T Stratigles for schoals. Mew
Dethi. SAGE Publication, (8% October, 2006,

Ed Bott, carl Siechert, Craig Stinson. Windows 7 inside Ouz. New Dielhi.
PHI Learning Private Limited, (3" October, 2009,

Dravid J emberton & J Scont Hamlin. Flash 4 Moagic, New Delhi
Techmesdia, (11% Janoary, 2000},

Ardy Rathbone. Windows & for dummics, John Wiley & Sons (23
Movember, 2012) ;

Beth Melton. { 2013). Microsoft Office Professional step by step,
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dnl.: 11 Athietics and Ganies
o pdhhetics ysical fimess encteises.
" ﬁauﬁé“— EF“ﬂF}ﬂ‘!ﬂn relavs ind major gumes. *

i, ."| @gmqu%gmmmd their impect on health,

-':-'I (51

; ::u n!nmmlmwﬂrﬂl:. spoed, srengih, endurance,
sibi I.l:r' agiliy and coordinative ability

5 of ning Fmgngement:
ﬁﬁfﬁ‘“‘i‘;ﬁﬂﬂmﬁ group work, sharing experiences, organizing sctivities,
B-n.n!:mng topics on health related issues, demonstrations. ohservations, field visits,

nrEpATing, work books, maintaining diary, paricipating in school health check up,

prctical chesses of frst aid, projects and assignments. Playing games and sports
rﬁ:urmmg Asanas gnd Pranayemss .

Practical —Games, Sports and Yoga
Rul-n'.n;uuhw related to games, sports and yopa, Pliying Volkeyhall, Basketball,
Badminion and receeation gemes. Performing Suryanamaskarn and selocted
VORENsENAS, midras and pranayamas.

qid: Jrl Lk

s Sianding Asands- Konasana, Trikosssans, YWrikshosma, Taduiana
*  Silting Asanas — Vajmsans, Gumukhasans, Mavasann, Veerssang
s Lying on ike stomack = Bhujangasans, Dhanurnsann
o Body twisting ssanns = Ardha Matsyendrasans, Vakrossna
= Tistk beading — Ushirasmna
»  Niwdras - Arhiam, Ananda Mudes
»  Pransyama — kapatbhati, Anuioma-viloma, Bhramari, udgeeth, sheetali
and sheetkanli.
Muodes of Internal Assessment Marks
Wrinien tests ) ]
Perfoemance - Games, Sports and Yopa - 40
Suppesied Feadings:
1. Pande,PE. (1968}, Sports Medicing, Delhi, Khel Sshitya Kepdra
z Larry G Shaver. {1982), Essendials of Exercise Physlology, Delbi. Surjeet
Publications.
3, Eanabur Vijayanthi V. {2007). Sports Nutrition the Scientific Facts. Mew
Deihi, Kamishks Publishers.
4, Dheer. 5. Kamal Radhika (2002). Organization and Administration of
Physical Education, Friends Publications,
L Chandler Timothy, Mohin Mike, Vamphew Wary (2007}, Sports and

Physical Educsiion. London. Reuwledge Taylor Frincis Group.

i, Verma Vieena {199%) Sports Pevehalogy. Delhi, Sports Publication,

7, Prakush, Agsm (1999) A Textbook of Health Education. Defhi. Sports
Trublicatan,

E Uppla AK. {1996), Physical Fitness, New Delbi. Fricpds Poblication.

9, Thani Lokesh (2003) Rules of Games and Sports. New Delli. Sports

Pubiication.
16 Sopkar Sathish, [1998). Meshods, M:uuruwu and Evaluniion in
Physical Education. Jaipur. Book Enclave,
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i, WCERT, Positicn Paper, FOR {2006} Health snd Physical Education,
. Mew [Delhl. NCERT,

12, Sectharam AR {1996} Yoga for Healthy Living. Musore, Persmaharmss
Yogashrmmu

i3 Cramprily 5, K. Bera, T.K. Gharate, M, L.(2003) Yoge in relation o Health
related physical finess and scademic achievement of school boys, [n
Position Puper, FGR (2006). Health end Physical Education. New Dhelhi,
NCERT.

14. Gharote, ML, (1976), Physical Fitness in relation to the practlee of
sslected yogic exercises. In Position Paper, FGR (20416), Health and
Physical Education. New Delki. MCERT,

i, Kulkami. 0.0, (19970 Yoga ind Newrophychology. In Position Paper, FGR
(2006}, Health and Physical Fducatian. New Del. NCERT
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Section Il : Experlences for Social and Enviroamental Senabtlvity
SES 1 - Work Experience:Electricity and Elecironics

Instructional fime: 1 period/week [Theory) Max, Marks: 30
2 periods’ week (Practicum) hlin. Pass Marks: 18
Exam, Dwiration: 3 Hours {Indernal Examination)

Otjectives of the Course: "
On completion of the course, the student teacher will be able 1o
recognize and wse different toli/materiglainsruments,

read the sketch/drawing of the jobviproject. - 5
develop the skills for making simple projectsimodsls,
acquire skill to nssemble/prepars simple ebeetric cireulis.
&cquire skill to use electronie components.
Idensify faults in electronic companenis.,
develop the shility in repairing simple instruments used at Escondary
kevel,

*  inculeate healby values related lo work cultire
Course outline ;
Ulain [
Symbaols, Tools and Soldering: Precoutions used for making &ny electrical
connecton, [dentification of conductors & insulmars, Symbaols for electrical
components, knowledge of electrical accessories and their rating.
Toals used for moking any electrical connection, thelr sizes gnd use.

Hand soldering, Soldering slloy, soldering flux and dezoldering pump. Practice of
hand soldering,

L I B I I
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WUmit 11
Wires, Wirings and connections of lamps: Differen types of wire, use of SW0
Different rypes of wiring sich as; Basten wiring, CTS wiring, casing capping wiring,
Cleat and condubl wiring, Their adventage and disadvamege on exch other,
Serics and parallel conmections of lamps fup to folsr bamps), Stoircase wiring of
o, two and three lamps, Godown wiring, connection for fan,
Unide 111
Switches and Measuring Devices :Selection of fase wire snd uze of DP and TP
Switches, Knowlédge of power consumed in Different Electrical snd electroaics
gndgets.
Testing of energy meter, connaction of energy meter and checking of electrical
bills. Construction of Muli meter and imowledge of mensuring the coment, voliage
und resistance in any circuit by using mufimeter.
Uit IV '
Electrical Components and Applinness: Colour eading in resistar and Capaciior,
use of resister and capacitor in clectrical sppliances,
Understanding the working of electrical appliances: Electric fron, room heater,
Emmesrsaon heater, geyser, Electric bell, emergency light
Unit ¥
Electronde Components and Their Use ~Semiconductar miterials, Semicondsatar
diade, Diode testing, Zener diode, LED, Phote diode, Solar cell, Rectification by
dindes, Voltage multiplication by dicdes,
Modes of Learning Engagement:
Constructivist Approach: Hands on Experiences, Activity based Leamning,
Expesimentation, Inieractive engagement, Group Work, Peer Lemming, Praject
Wark. ;
Practicum :
Preparstion of ProjectModels based en the following {Only Suggestive)
Clap swisch’ .
IR Remate switch (Tan. tube light)
Femote operatad muskeal bell
Alarm for leggage security
Mobile cell-phone charger using cell
Power supply failare #larm
Blown fuse indicaros
Reciifier
Yoltage Mubtiplicr
#  Trassisior Amplifiar
Modes of Internal Asscanment Marks- .
Writlen Teus 1
Exam, and Projects 40
Suggested Readings
I, Elearicisn - 1 Yeor Trade Theory 2007, Mational Instrucibonal Medin
Instinate, Chennai 4
. Electricion — I Year - Trade Theary, 2007, National Instractions bedia
imstitute Chennai
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I, PS5, Bhibebharn (2007 Electrical Machinery. Krishad Pablisher Delhi.
4, MM Dhargava, DC Kulshresthe and $C Gupaa, Basic Electromics and
Liner Circults, Tatn Mo Graw Hills Led. Mew Debhi (20000
“ 5. BL Thernin Basic Electronics, 5. Chand Mew Delhi, (2005)

SES 1 - Work Experfence - Agriculture
{Practices)

Instructiomal time: | Perbod! Week {Theory) Max, Marks: 50
2 Periods’ Week (Procticum) Min. Pass Marks ; 18
Exam. Dmratian : 3 Houwrs i Lntermal Exsmination}
Cihjectives af the Course
Cn completion of the course, the student feacher will be sble 1o

s prderstand the meaning and scope of sgriculune.
& understand all about seeds, impored wesd, manures oic.
*  poguire $ills 1o practices of sced sowing, planting materiats ste
» undersiand practices of different omamental and horticulture crops.
o recognise different fickd practices liks canthing, hocing, weeding watering
e,
s inculcate healthy valoes refated to work culture.
Course Cutlhne!
Umit I
Agricultzre: Meaning, definition, scops, history, branches and objectives. '|
Uimit T8

Soil Bciznee: Definition of pedology, fo1l management, soil erosion, sl
conssrvadion practices; sircture of soil, sail profile; saif fertitity and productivity,
essential plant autrlents. Fertilizers and manures including bio-fertilizers.
Identificathon of marures and fertilizers.
Unit 11
Trrigation: Definitien, meshod of irrigation, sysiems of imrigstion, drainage, irrlgation
pattern of India
Lmit IV
Horticuliure: Delimition, branches of hodicalars, nyous l:lnfv:lrl:l:-lﬂi-:hr propagslion
by seeds and by vegetative means: Pot filling tecbmique; Planning, plamting and
mointaining sawn; Practics related to landscagping,
Unlt v
Agriculiumal practices: Preparation of land, seleation of seeds, watening, 1kinming,
hosing and weeding, harvesting of crop, identifiestion of imporiant agricultural
toods, frees and crop plants. Minor project preparation on agriceliune
Modes of Learning Engagement: Hands on experignces. Activity hused learning,
Experimentntion, Interaciive sngapement, Groap work, Peer learming: Prajecs work.
Practicum :
(ay Idemtification of an agromany of following crops:
Wheat, Bajra, Mnize, Ross elc,
ib} Agricubural Processes,
Irrigation, Troining and Pruning, Hoeing and Weeding, Seed Bed
prepamsdion, Marsery Mansgamend.
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Mades of Internal Assessment : Marks
Wirilles Epsl | 10
Exnm and peajest | A0
S-u:[u'rld H.nlllﬂl

litendr Singh, Basi ¢ Horticslture (Kolyani Publishers, Mew Dethi, 2012}
2. [r. Jaiveer Singh, Plant Propngation & Mursery Huﬁlﬂ.d.fjr {Fama
Publshing House, Meeru, 20035
3. D= Rejvesr Singh & Dr. OF. Rajput, Principles ufﬁ.;mm Scientific
Crop-Fradwstion (Kushsl Poblicstions and Distribetors, Yaranasi, 2008,
Dir. .M. Dubey, Fruit Production in India {Rama Publishing

SES 2: Arts and Acsthetics
(Workshop mode)
Evaleation: Grade point scale
Cigpectives of the Course;
Om completion of ihe coarse the student teacher will be able to
*  express freely their ideas and envolions about different aspects of life
through different ar forms.
#  learn o appreciste different an forma and distingudsh them.
s  develop sn insight towards sensibility and assthetic spprecintion and
become more creative and conscious about the good and bemiful in
Iheir environment, including classroom, school, hame end community
through an integrated leaming
= integrate the knowledge of art with daily lifie through learning with
different media and techniques by using crealive expression and making
: objects of comemon use.
‘¢ make leamers conscious of rich culural heritage of thelr own region as
wiell ae that af the aation
& pet acquuinsed with the ljfe and wark of artists,
qmtmpmtmt a5 part of the four year B.5c. B. Ed. programme
will congist of theary, practical, project work and workshap, Alsa, the arts need 1o
ummuﬁmmmmﬁwh::wﬂmﬂfmhm
cultuesl festivals, iheme based celobrations, Rational days, fesii
accasipns will be a farum, for students’ wwmqtﬂqmimﬁﬂnw
inbegratied, )
- Cmr:mmﬂmwmhmnmhﬁnuﬂ
v . o %5 peg oesthetics, visual net formes ppd perfacming At
.., Significance of ay} in educusion.. Imgariance of act Fotms in eaming.
»  Inicgrating, arts, and acsthesics in. schoal pamiculpm as 8, pe
1. FOQRONY.FRSOHNCE: Suchtion FANEN, 3 494 ERIGR.,
s DifTerent ways/methods o integrate arfs in -adum ring the

1wl “""-“"“1":-. P dedd i Wl e
e .Hﬁmmﬂmﬂwmﬁwﬁﬁw

FIPTE @1 ol ! ,I
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»  Knowing aboul Jocal are Forms: the diversity of Indins s its integration

in Ak curriguluam.
Froject:

#  The sludeni-tzncher can tnke 2 theme-baged praject from amy of the
curmicular areas covering its social. economic, culiural mmd scientific
mspects Integrating variows et snd creft forms.

*  Theycan do an analysis of textbooks - where they can (ind o scope either
im the text or in the fonn of activities or exercises o integrate art forms.

*  They can also document processes of an & or craft from the pedagogical
paint of view; such as weaving or printing of textiles, making of musical
inssrements, folk performancss in the comamunity ¢ic, - how the arsss
design their producis, manage their resources including raw materials,
market It, what problems do they face o,

A lived tradition of gny artistic school devoted io tradibonal or folk ams
can b atudied by student-teachers svailnble in their surraunding or
lowealiity.

Workshop:

A workshep for one week of working with srtist or & group of &rfises (theatre,
music, domee et ) bo leam basles of pri fooms and understand s pedagogical aspects
b pequired for studend-tzacker in (st vesr of the programme. The forms Jeami
during the opurss will help student-teachers in their profession, a3 & mesns af
exploring different media and crestive expressions such zs drawing, painting, clay-
warklpedtery, collage-making, wood-woeek, twy-making, thestre, puppetry, dance,
musat elg. imclieding regional and folk forms of ants, which will be helpful n
imparting quality education among school children. The focus of the workshop
will be an how art foems can be used as pedagogy for varloss subjects belonging 1o
seienctsocind stience sireams..

Mades of Learning Engagement:

* Warkshopenviranment will be internctive and discussions will tnke place
wherein student-tenchers can document their experiences a5 an artist and
vonnaizsear both,

* Atiending exhibitions opd performances, interacting with srists ond erafl
persons, waiching and lstening art relsted films, audie and video materials
wmilabie an diffesent performers, regionaly falk ar forms elc. may alsa
be shown from time io tme.

*  Projecis and assignemesis may be given for individual learners as well
asfor group work,

*  Workshopwill be conducted in such environmiznt wherein srudent reachers
can get A firsthand expertencs of working with artists, handle different
maserials and meedia, leamn aboat diferent espects of an forms on how it
relnies to dhe socisty and comemunity and can be used us pedagogical 100l
to tranzact. W

= A small Resource céntre may be o par of all RIE, where meterials including
books, CDs, eudip, video cassettes, films, software, propertics eic. are
availakle
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Practiciim:

v Aciivities related 1o doing s, including spplication of gris in the [omediate
environment small activities, which enhances the skills including the
commeaimication and presentation skills, brings is imaginagion, crestivily
a gestheric senslbiliy among the student téachers.

*  Application of nesthetic and design sensibilicy in the day 1o day life, in
their prafiession and environment are some of the practical sspects, which
needs to be taken cere of, During the celebrations of festivals, fanctinns
special days e, this will be reflecied,

Maodes of Internal Assesgment:

The engagement of teacher-leamers in the above s of expericnces should be
quantitalively and qualiatively evalusted, based on observations and submissions
of prajects end assignments thet cover: o) submission of work b) participatson ¢
creative polential displayed d) application of sesthetic and design seraibility in
campus events of fn other course work.

= Letter Grade = Grads Pam
- O {Chatstanding) - 100
- A+ Excellent - 09 -
= AfVery Gouod) - B89 -
= B[ Good ) - T-79
- B{Above Averaps) - 165
i, Eqﬁ'wnlﬂ_ - 50-54
- I* { Pass) . o A0
« FiFaif) = Below 40
= &b (Abszni) =0
Suggested Readings:
L Amald Berfeant (200 2). Acsthetics Beyand the Ams. New and Recent
Essays. Ashgate Publishing.

. Goldblan [ { 2010). Aesthetics A Reader in Philosophy of the Arts. New
D=l Pearson Education {singapare) pie.

1, Dennis Atkinson D Atkinsan {2003}, Ant in Education: Identity and
Practice, Springer.
4. Parul Dave-Mukberjl {2015). Asts and Aesthetics bn a Globalizing Workd

UK. Bloomsbury Publisking.

L Perry Ellen {2005). The Assthetics of Emulation in the Visuat Ans of

Ancient Rome, Cimbridge University Press.

6, Samema,S. K. (20100, Aesthetics. Approaches Concepts and Problems.
D.X. Printwerld (P) Lid
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% 5. 5. Barlingay.{2007) Modem Imtroduction of Indinn Aesthetic Thooay’)
E' K. P?‘u“wjﬂ| |'::|::' L P E T R R H -|-'-'|J'J'|.:.- ) R IR -
LS Westz homisd Em.mmmmﬁmﬂﬂmm b Prestbue s,
o thengs O haprmn & HiE - oo0ur ey D it st
T F gt e T IR IO AR A 1 i it i
pibml relemnd i Addle s grgiagh Do aipateianr el lpred =
T L j& __|- [RPEL 1 e e P 2 P TTLI e CFLrr la |
I3 s catr e Bro =i, 3 Beede] fel et abvwon
[y e LTS R ] [ ve okl b A0S |1 e
B.5c. B.Ed. Part | BRI b mratei by prla T
Pela Al I-Gn“ !.I.Eaht |I|i Fttm' |m FRGEErs :'. ik [
LR LR S B el &, W _]'mm-- aptalanp b Adrsrishiki
[N .:_.'_- P o iy AL AR L [LE Pl [ T TR Ll P Epmpiiad B =l R L i'-"li"
Sgheme.. .. . Exsm Durstion . Sax.Maghs @t Mk Pass Marke
Papér | 3hrs B B oqtees el 18 T RIS ¢RI
fveral SRR I, SOOI
Taper i 3hrs. § Irii” l“] banal ; ol
ipternal e T ¥ T S St
Pager 11 3hrs. | My | L _fupibeutziabai bl
Internal !_ T o) | 1 ! H i L
Practical Shee 3T MRS U™ Wp oo ot
j___.._-.._ i | N o ]
Note 1:  Internal Marks will be awardid oh ' hiffiden
tests each of 10 marks for esch paper dnd the sverago ofbotrthe - |
m “" m - = ‘-;r.:...-_ ................... —
Note2:  There will be
fotlaws: Lo PR 1., .1y
m*‘-"ﬂ?ﬂi _-T&H”"P‘Fﬂ } i ayle |
Eﬂ .l.} e i i e e 3 ._._:-.-_.
Vhmgoes o ok Menk G|
e Total L.’ﬁ“ﬁﬂﬂ famtaipan s
ot L el ol el e b T g ] Bl |
©Ee iy - PAPER 1 ELECTRICITY AND MAGNETISM
Duration- 3 hours © Mixz, Marks: 40
Nube's < The pliper 1§ dividaa s Bve dependent it fed b {ill be set-

from cach unit, The catifidatiedhd rqlindd i from

o eesh unit, MK SAsysten of units i o be e Ehaiquastion puper shallf
" have ot beast 30 percemt weightage of problema ant womerioaks!

LUmit=1 ) - ;

Chntoss ik, Ll ilided 68 fob s Ed‘-’% bt Gl 5t dipot”

and quadrupale fields, “Mdm:mzﬂﬂflugﬂ'ﬁ ' 3 f."?ﬁ'ﬁrmm

snnduirs, efihe elegpmsatio Gl Elmesric prtential belation Detwidn =hbtric fledd™

and ebectric polendial, torgee ane gk i Lemvifiierh mbiok o (RL o it energy,

. fexof je %’g i - ! Synmelric
%'mki%mpfw'w' ﬁuﬁwﬂa

 field \

of E field by a conducios, capacitons, electro peET unifl ares

+
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of the surface of conducter in an ebeetric field, condecting sphere in o wniform

electric fiekd, point chargs in fropt of & grousded infinile conduectar,

Unil =11

DHielectrics

Paralle]l plate capacitor with a diclectric, dieleetric constant, pelarization snd

polarization vector, displacement vectar [, moleeular interpretation of Clanssius -

Mossoltl equation, bauidary conditions satisfied by E and D at the interface between

tvo hamegenous dielectrics: illustrstion through simple examples.

Unie 101

Ebectric Curreats (steady and aiteroating)

Steady current, current dessity I, nan-sicady currents and continuity equalian,

Kirchofs Iaw and analysis of multiloop eireuits, riss and decay of carrent in LR

and CH cireuiis, decay constants, transbends in LCR, circuits, AC cireuits, comples

numbers and its spplication in solving AC cirouit problems, complex impedance

and reacennics, Measarement of capacitance usieg impedance st dilferent freguencies,

series and parallel resonance, [ factor, power consumed by an AC circuit, power

facior, ¥ and V netwarks and transmission of electric power.

Umit-1V

Magnetostatics

Forcs on & moving charpe: Lorent: force, equation and definition of B, foree on a

straight conductor carrying curnet in a uniform magnetic feld, Torque on a cument

o, maghetic dipole momant, angalar momentuen and gyromagnetic ratio. Mathen

of tharged particles in electric and magnetic flelds. Linear aceelerntor, E ns

deflecting field — CRO, sensitivity. Transverse B fleld, curvatures of racks for

energy determination of nuclesr particles, principle of & cyclotron. Mutunily

perpendicular E and B ficlds- mass speciragraph, velocity selectar, it resabuilon,

Response curve for LCR circuit and resonance frequency, quality factor. .

Ui -V

Magnetic Fields in Matter : !

Biot-Savast law, calculstion of H in simpls geomeirical situations, Ampere's Lav,

‘the divergence and curf of B, feld doe o & magretic dipele, magnelization cuernent,

magnetlzation vecior, magnetic permeabllity (linear ceses), interpretation of & bar

magnet as & surfice distribution of solenaidal current, the feld of nmagnetized abject.

Textbooks and referenees

Barkeley Physics Course; Electricity and Maognetism, Ed. E-M. Purcell (MeGraw-
Hill

Halliday nnd Reinik; Physics, Vol 2.(Wiley Eastern)

.J. Griffith; Ingroduction fo Electrodsnamics (Prenticé-Hall of India).

Rtz and Milford: Electricity and Magnctism (Addison-Weslay),

A5 Muhajan and A A Rangwaln; Electricity and Magnetism (Tt MoGraw-Hill)

A, Pertiz Electromagneiic Fields,

Pugh snd Pugh; Principles of Electricity and Magnetism { Addison-Welsicy).

Panofsioy and Phillips; Classical Electricity and Magnetism (India Book House),

.5 Atwood: Electricity and Mognetism (Dover). p

CC — 1 (i) - Paper 1I: KINETIC THEGRY AND rntnmnuvmmc:j
3"

Durstion- 3 hours . Max, Marks:40
Mot — The paper is divided In five independent units. Two quesiions will
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from each unit. Candidates are required to sttempt one question from each unit.
3% weightage will be given ta problams and numericals,

Kimatie Theary of Maiter
Uit = [

Fdeul Gan: Kinetic model, deduction of Boyle's lsw, interpretation of temperature,
estimation of rms speeds of molecules, Brownian motion, estimate of the Avogadro
muméer, Equipartition af energy, specific hest of monoatomic gas, exiensien to di-
niwl triatomic gases, Behaviour sl low temperniures, Adlabatic eapansian of an
idenl grs, applications two mimospheric physics.

Real Gas: Van der Waals gas, equation of state, noture of Van der Wanls forces,
compnrison with experimental P-V curves, The critical constants, gas and vapeur,
Jowle expansion of ideal gas and of & Van der Waals gis foube coefficient, Joule-
Thomsaea elfeet, ;

Unit - M s

Liquefaction of gases: Boyle tempersture and inversion temperntuns, Primciple of
regencritive coaking and of caseade cooling, liquefaction of hydrogen and beljum,
Refrigeration cycles, meaning of eficiency.

Tramsport phenamena in gases: Molecular collisions. mean free path and collision
cross sections, Extimates of molecular dlameter and mean free path, Transpoet of
mass, momentum &nd enesgy and interrelationship, dependence om temperatare
il pressuse. ¢

Thermodynamics z
Uit -101 T
The Inws of thermodynamies: The Zeroth law, various indicator dingrams, wark
done by and o0 the system, first law of thermodymamics, internal enetgy &3 s date
Tunction, reversible and immeversible changes, Carmot cyche and its eficiency, Carmot
ibeorem and the second law of thermodynamics, Different versions of the second
lnw, practical eycles used in intermal combestion engines, Entropy, principle of
increase of entropy, The thermodynamic scale of temperature, its kentity with the
perfect gas scale, impossibility of sitaining the absolute zero lempersture, third
law of thermodynamics.

Uit - 1Y

Thermadynamic relationships: thermodynamis variahbes- extensive and intensive,
Maxwell's general refationships, application to Joule — Themsan expansion and
adiabaric cooling in @ general system, Van der Waals gas, Clausius-Clapeyron hest
equation. Thermodynamic potentials and equilibriun of thermodynamical sysiem,
relation with thermodynamscal variahles, Cooling due 1o adisbatic demagnetization,
production aod measurement of wery low Iemperatures,

Unit - ¥

Blackbody radistion: Pure tempersture dependence, Stefun-Boltzmann law,
pressure of radistion, Speciral distribution of blackbody radiation, Wein's
displacement low, Bayleigh-jean’s law, Planck’s quantum pestulates, Planck's liw,
complete fit with experiment, fnterpretation of behaviour of specific heats of gases

Py

al bow temperature,

Texthaoks and References

I M. W. Zemansiy Hest and Thermodynamics (Megraw-Hill Book
Company)

& MM, Sahm, B.N.Srivastava A Trestiss on Hent [The Indian Fress,

M.DE L. Syllabus / B.Sc, B.Ed, Programime (RIE Scheme) / 51
(Fublicalion) Pvi. Lid. Alishabad)

3 MM, Saha, B.N.Srivasiava A Texthook of HeatA {Science Book Agency,
Cabouita)

4 AN Matveev Moleculor Physics (Mir Publishers. Maseow, [985 )

H Jazeph O3, I-I‘.lm;hfz]d:rﬂy Moleculas Theory of Gases and Ldguidds ¢ Bohn
Wiley & Sons, Newyurk)

6, K.5 Pizer, L. Brewer, Thermodynames (Me Graw Hill Book Cempany)

. S.C.Carg, RM, Bansal, CK. Ghosh, Thermal Physics {Tata MeGeaw
HIll Pubdishing Company Lid.)

B . Samuel Glasston, Thermadymamics for Chemists (Affilisted Fass West
Fress Pyt Lid., New Delhi}

2 Y B. Rumer, M. 5h. Ryvkin Thermodynamics, Statisics] Phwveics and

Kinetics (Mir Publishers, Moscow)
1 S.5. Singhal, 1P, Agarwal, Sstyn Prakash, Heat and Thermadynamics
(Pragati Prakashan, Meerut).
1. m.m.mwmmmmmﬁap
L R e
12 TR, P, o, divT T W o sEiE
ity (o e
CC— 1 (I} - Paper I1I: OPTICS AND LASERS
Buration : 3 howrs Max, Marks ; 40
Mote = The paper is divided in five independent units. Two questions will be et
from cach weit. The candidates are required 1o mitempt one question
from each unit. MESA system of uaits is ta be used. The question paper
— shall heve ntlenst 30 per cent welghtape of prablems shd sumericals,
Undi 1
Aberration in images: Chromatle sberrations, achromatic combination of lenses
in oontacy and separated lenses, Monochromatie Abermtion and correciions,
aplanatic points of a spherically refracting surface and sphere, oil immersion
ohjectives, meniscus lens,
Dptical instruments: Entranee and exiy pupils, Meed fora multiple lens, eyepioce,
common Lypes of evepheces.
Lmit = 1T
Interference of 4 light: Division of wavefrant and division of amplitsde, The
principle of superpesition, twe-slit interference, Fresmel biprism, thin film
Inserference, Newton's rings, application of {sterference in determination of
wavelength and precision meassrements.
Heidinger fringes: fringes of cqual inclination, Michelsan interferometer, irs
npplication for precision determinathon of wavelength, wavelength diffsrence and
the width of speciral lines, Intensity distribution in mulliple beam interferemce,
Fabry-Perot interferometer,
Linit - 111
Fresnel diffraction: Fresnel half-period zones, Types of zone plates, Circular
gperture, Cincular dise, Diffractian af g straight edge, Constraction and working
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Fraunhaler diffraction: Phesar diagesn, Diffeaction at & single stit, double slits &

W paralicl glits ard their imensity distribution, plane diffreciion grating, refMection

gruting and blazed grating, Cencave grating and different mountings, diffrection s

& clrcular apériune,

Rayleigh criterion of Resolution, Resolving power of Telescope, Microscape,

Girating and Prism.

Unit I%

Palarization and Dptical Rotatien: heaning and represcntation of Polurized light,

Types of polarized lipht, Peoduction of Polarired Hght, Brewster baw, Malus law,

double refraction, Phase retardation piates, Anafysis of Polardzed light &s plane

polarized, circulerly palarized and Elliptically polarized Fight, Rotation of plane of

polarization, Specific rtation and its experimental determination, Polarimener

I:I.ml: nnd Bigquariz),

Unit —

1.'II-H'I: Luser systemn, Radistive and Moneradiative Transition mechanisms, Basic

necessity for a Lasing devics, Purity of & spectral line, coherenes length and

coberence tiene, spetial coherence of a source, Einstem’s A and B coelficients,
« Spontameous and Induced emissions, conditions for laser action, popuolution

inversion,

Coastruction, Working principle and Applications of Ruby leser, He-Me Laser and

Semiconductor lasers, spatial cohersace and diroctlonallty, estimates of beam

intensity, lednporal coberenos and speciral energy density.

Bensic concepts of Helogrmaphy, Canstruction of o Hobogram and reconsimuction of

the image.

Text booka end References ; )

1. A. K. Ghatak, Phyaisal Opties — Tata MeGraw-Hill Publighing Co. Lid,

c ew Dredhi.

2, D, P Khandebwal, Optics and Atomic Physics (Himalaya Publishing
Hupuss, Bombay, 19598),

3. F. Smith and J.. Themgon;, Manchester Physice series; Optics [English
Languapgs book Society and John Wiley, 19773,

4, Booen snd Wolf, Optics.

5. K. 0. Maliev: Optics (Oxford University Press)

b Seares; Optles,

7 JTenking and White; Fundamental of Ogtics (MeGraw-Hifl}

B Smith and Thomsan; Optecs (lohn Wiley and Soms)

B Ak Ghatak, Physical Optics

i, B.B. Laud; Lasers and Man-linsar Optics {Wiley Eastern 1355}

FRACTICALS
Diaration: 5 hours Max. Muarks: 50 Min. Pazs Marks : 13

Any pwelve out of the following experiments ars to be conducied, Few mare

experimgents may be seuat the instingional level, .|

L. Determinntion of wavelength ol light aslap diffraction greting,

2.¢  To find out the wavelengih of & monechromatic seurce of light wsing
Mewton's rings ond Mind the refractive index. of liguid.

-3 Find out the wavelengeh of 8 given monochromatie {Sodium Hght) souree
using Michelson's interferometer and determination of D& Dy,

4. Determination of wavelenpth using Biprism,
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8
.

Lk
I
1

i,

4,
15,
1,

1w
1%,

19,
20.
21,

Drstermire the speeific rotation of sugar sohution by Polarimster,

Study of polarization by reflecticn from o glss plaiz with the Belp of Nichod
prizm and Phota oell and verify Brewster's Law,

Find put fhe melting point of n given subdance wking plaline ressance
thisferarmeter.

Daztermine thermal conductivity of a had copducior by Lee's method.
idetermins the thermodynamic constant ¥-CpfCv nsing Clements's snd
Diezormas methed,

Srudy of wariation of total thermal esdiation with temperiure,
Determination of Stefin’s constaat,

Stwdy thenma emi versuws wemnperaiune of 4 thermo coupde. Find the newtral
temperaiure and use it to find fempemture of an anknown sibstnnce.
Sindy the magnetic figld alang the axis of & current carrying clrcular coil
fior different curments. Plod dhe observations on 2 graph nod find oul the
radius of & circular codl.

Desermination of band gap using & umction diode,

Dreterenination af powes fector (cos @) of o given coil using CROY,
Dretermination of velocity of sound in air by standing wave method uding
spesker microphons and CRO.

Measurement of inductance of a goil by Anderson's bridge,

Mensizrement of Capaciinnce umd diebectric enastant of & Jl'qﬂid. h:r d-l:m.l‘l:u'
ridge,

Determination of a small thickness by interferencs methad.

Suudy the characteristics of 3 transistor and determine alpha and betn values,
Determination of Resolving Power al Telescope.

Laboratory tistoriala

bl B

Calculation of days between bwo dates of o year

Ty cheeck i erigngle exisis and the tvpe of the sréangls

T find the sum of the sine and cosine series and print aul the cire
Ta solve simulianeous equatiens by eliminatbon method,

To prepare 8 mark-lis of polynamisls,

Fitting n straight ling or a simple curve o given dats,

Convert a given integer into binary and ocial gysiems and vice versa
Imverse of & matrix

Spiral prray

CC 2 CHEMISTRY

Scheme Exam Dursiton Max. Marks Min. Pass harks
Paper 1 3hra. 4
Enternal 10 34
Paper L1 Jhes. 40
Imternal 10
Pager 1M1 dhes 40
Tlermal 1]
Prectical Shrs 50 18
Mote 1

Intermal Marks wilk be awarded on the besis of two [ntermal written
vests wach of 10 marks for each paper and the average of both the tests
will be iaken,




54 0 MLDLSTL Syllabaus / B.Se. B.Ed. Programme (RIE Schem)
Mide 1 There will be twe experiments. The distributéen of micks will be as

Todkows:
Three experiments (one from each group
Experimentz (3) 441 mearks
Viva L 0% marks
Record 05 mnrks s
Toind I marks
CC X (1) Paper-1 INDRGANIC CHEMISTRY
Duration- 3 hrs. Max. Marks:40

Mote:  The paper (s divided in five independent units, Tao questians will be 5ot
from each unil. The candidares are required to sttempd one question from each unil.
Unit | Coordination Compounds

Werner's coordinntion theory and it experimental verification, effective stombc
nismber concept, chelates, nomenclaiwre of coprdination compownds, isomerism in
coordinatbon compounds, valence bond theoty of transition metal complenes,
Limitaticons of valance bond theory, an slementiry sdea of crystal Teld thoory, erystal
field splisting in octehedral, tetrabedral and sgiare planner complexes, factors
atfecting the crysial-ficld parameters.

Unit Il Chemisiry of Lanthanide snd Actinides

{A] Chemistry of Lanthanide: Oocurrence and separation, Electronic siructure,
exidatlon states and lowle radii and lanthanide contraction, spectral and
mngnetic properties, complex formation and applications.

(B Chemistry of Actimides: Elscironic configuration, axidation sietes, scindds
contraction, complex formation spectral and mpgretic properties,
|p];|-i|ie-ip|1.5, Chemisry nf'a'.:p.u'm.im ﬂ-pr. o wad Am from Urasbuen,
gimilarities bepween the later actinbdes and Later |lanthamides,

Uinit 111 Cegancemetaliic componnds

Deefimiticn, momenclature snd classification of organametlsllic compeunds,
Preparation, properties, bonding and applications of alkyls end aryls of L4, Al, Hg,
Sn and T, a brief account of meial-sthylene complexes and homagendus
bydrogemytion

Unit IV Carbanyls apd Nitroasyls

(A)  Metallic carbonyla: Metallic corbonyls Gensral methods of Preparation,
groeral properics, structure gnd mature of Metnl carbonyls, bonding in
carbonyls, Effective stomic number (EAN] rules o5 spplicd 1o metallic
carbomyls, LB-siectron rules applisd o mstallie carbonyls, Preparation,
propertics and sirictare of aickel tetracarbonyl, iron pents carbonyls,
chromium hexa carbonyvls, dimanganese decn carbonyl, dicobal oota
carbanyd, )

(B Metallic nitroayls Some nvetallic noiresyls: Metal nitrogy] carbonyls, metal
nitreayd halides, sedivm nitroprusside (Preparation properiies, siructuns
and usss) structure and nature of M-N bonding in mtarsysl. Effectlve atomic
number (EAMN) rules as applled 1o metalile pdtrosyls

Unli V Stability of Metal complexes and QOxidation Reduction

{A) Thermodynamic wwd Kinetbe Aspecis of Metal Complexes: A briefoutline
of thermodyiamics stability of melal complexes and fctors affeciing the
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stability, stability constants of complexes and Heir determinat
mhu{_ iTution reactions of square planar compleses, " P
By ﬂ:ulu:hnl_ Ihd_-ﬂiul: Ulss of redon potentind data-anabysis of rediax cyele,
[cdux stability i water = Frost, Latimer sad Pourbaix diagrame. Principles
mvelved b the exiraction of the elements.
'Hfltln-ln and References
E. C. Mehrotra omd A Singh O etaliic i i i
o e oh OgEnam Chemisiry :A Linified
Ef Sharp Inorganic Chemistry, Pearson
I and Lot Madem approach to Inorganic chemdstry, Van Nostrand
Emelng and Anderson Primciples of Inorganic Chemistry -
G L. Miessler and D. A. Tarr Inotganic Chetigtry, Prentice Hall
LCotton and Wilkinson, Advanced Inorganic Chenistry, 6th Edition, Wiley
I'E.:,m{{ul}. Concige inorganic Clemistry, ELAS,
& B.E. and Mc Dandel, 0H., Conoepts & Mode i
e o adels of Inorganic
2 Da;.-_,h-'t.l:. ind Selbin, ). Theorstical Inorganic Chemistry, ACS Publications
:? }Ehmemm Alking Inprganic Chemistry, W, H, Freemas and Company
- James Hubeey, Inofgunic chemisiry; Principles of Structure and Resctivi
I"urmrl_Edu::nﬁm India »
12. BN, Figgis, l.E Huhesy, BW. Atkins Inorganic Chemisiry, Pearson

R

Education
CC 2 (I} - Paper I ORGANIC CHEMIST
Duration- 3 homrs HiE.‘an'h:lﬂ

Mote : The paper is divided in five independant units, Two guestions will b= set

frmu'-n each unit, The candidates are required to attempt one guestion from sach
un

Unit 1 Fundamentals of Organic Chemistry

(A} Stroctare and Bending: Hybridizntion, band lengths end bond angles,
'_tu:md encrgy. bocalized and delocalized chemécal bonding, van der Waals
g:nﬂﬂmr:n:ruslm compoands, ¢lathemtes, charge tranafer complees

Wance, WEALID i .

% mr,m:wn] gauom, srometicity, inductive and field effects,

(B} I'ilit:h-rm of Orgenic Reactions: Curved srrow notation drawing
€leciron movements with amows, hall-headed and double-headed BETOAWS,
homolytic and heterolytdc band breaking, Types of reagents — electrophiles

and nuf.-_lu-phil-:r, Types of organic reaclions. Energy
mn_nidmnmﬂuuiv: intermnidintes — Carbocations, carbanions, free
radicals, carbencs, Rrynes and mitremes {with examples). Assigning foomal
ﬂd‘rumr mcn?;;‘zn&mm'“h and odiver ionic species. Meihods of delerminatios

e ol < 5
kinetic and stereochemital stadics). | W e
Unit I Stereochemistry of Organic Compounds

Concepd of isomerism, Types of isamerism: Opticnd isomerism = elements
m‘:r_'-rrmﬂx}'. molecular chirality, snantiomers, stecengenic cefter, optical
moliviky, p_mpmlu of enantbomers, chimnl and achiral molecubes with two
sterepgenic centery, disibercomers, threo ang erythro diastereomers, meso
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compounds, resolution of enantiamer. inversion, retention and ricemisation.
Relotive and absolute configuration, sequence rules. D & Land R & 5
sxaiems 4f nomenclnfune,

Geomuetric isomerism — determination of configumtion of geometric isomers,
E & 2 system of nomenclature, geometric somesism in oxlmes and alicyclic
compounds.

Cunloroaional isomerism - conformational anslyeis of ethane oad o-
butone; conformutions of oyelehexane, axiol and eguatorial bonds,
conformation of monp subsiituted cyclohexane derivasives, Newman
peojection and Sawhorse formuine, Fischer and flying wedge formulae,
Diifference between configuration and conformation

Umit 11T ABcupes, Cyclealkanes and Alkoney

(A

(&)

<)

Alkanes: IUPAC nomenclature of branched and unbranched alkases. the
alkyl group, classification of carbon slom in alfkones, Isomerism in alkanes,
sources. methods of formation (with special reference to Wartz reaction,
K.oibe reaction, Corey-Houge reaction and decerboxylation of carboxylic
pcids), physical propenies and chemical reactions of alkones, Mechanism
af free radical hulogenation of nlkanes: orfentation, reactivity and seleetivicy
Cycloalkanes: Momenclatire, methods of formatsn, chemical reactions
Baeyer’s sirain theory and its limitations. Ring strain in small rings
{eyclopropsne and cyclobutane), theory of swrainiess rings. The case of
cyelopropans ring, banana bonds,

Alkenes: Momenclature of alkenes, methods of formation, mechanisms of
dehydration of nleohols and debydrohalogenation of alkyl halides,
regionselectivity in alcohol dehydration, The Sayize(l’s rule, Hofmann
elimination, physics] properties and relstive stabilities of nlkenes. Chemical
reactions of elkenés - mechaniam velved in bydrogenatioa, electrophilic
and free mdical additlans, Merkownikaffs rule, lydroboration cxidntion,
oxymercuration-reduciion. Epoxidation, szonolysis, hydration,
hydrootylation and oxidntion with KMnO, Polymerization of alkenes,
Substitution ot the allylic and vimylic positions of alkenes, Industrial
npplications af ethylene and propene,

Unit 1V Cyeloalhenes, Dienes, Alkynes

(A}

(8)

(<)

Cyeloaloenes: Methods of formation, conformation and chemical reactions
af cycloalkenes; Momenclature and classification of dienes: 1solated,
confzgated and cumulated diemes, Strocture of allenes and buindiene,
meihods of formation, polymerization, chemical reaction = 1, 2 and 1. 4
addlationa, Diels-Alder reaction,

Alkymes: Nomenclature, structure and bonding in eikynes, Methods of
formation, Chembceal reactions of alkynes, acidity of alkynes, Mechanism
af electrophilic and nucleophilic sdditbon reactions, hydroboratiofn-
oxldation, metal-ammonia reductions, gxidation nnd polymerization.
Arenes apd Aromatickty: Momenchature of beazene derivadives, the aryl
group, Amometic nuckous end side chiin, Structure of beneene; molecislar
formela and kelcule structure, stability and cashan-carbon bond lengths of
bensene, resomance sinsthore, MO pictune,

Aromatichty; The Hueckle rule, aromatic ions.
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LUnit ¥ Capcept of Electrophilic substitution reaclion
(A}  Arematic elecirephilic substitution — geperal patlem of the mechanism,

()

robe of - and n- complexes, Mechanizm of mitration, halogenation,
sulpbonation, mercuration and Friedal-Crafis resctlon, Ensrgy profile
dingrams Aclivaling and ﬂlﬂﬂﬂ.‘i".‘lﬁl‘lg substients, orentaton and oribo’
para ratls, Side chaln reactions of benzene derivwtives, Birch redoction;
Meithods of formation and chemical reactions of alkylbenzenes
alkynybbenzenss and biphenyl, naphthalems o Anthoacene,

Alkyl and Aryl Halides: Nomenclature and cixsses of alkyl hakides, meibods
aof Formetion, chem bl resctions, Mechanisms of nucleaphilic substitution
resctions of alkyl halides, SW* und SN' reactions wilth encegy profile
diggrams;, Folvhalogen cosnpownds : Chlorofisem, carbon tetrachlaride.
Methids of formatkon of aryl halides, nuchear and side chain reactions; The
additign=elimination and the elimisalbon-sddition mechanisms of
nuctenphilic aspmatle subsdiution reactions; Relstive reactivities of alkyl
haiides vu albyl, vinyl and aryl halides, synthesis and uses of DT and BHC,

Texthnnks and References

1.

blorrison, B M. & Boyd. R. N. Organic Chemistry, Dorling Kindersbey
{India) Pvi. Lad, {Pearson Edweation),

2. Fimar [ L Osgante Chemistry (Volume 1), Doring Kindersley (India) Pyt
Lid (Pearson Education),

1. Finar, L. L. Cirganic Chemisiry (Volume 2@ Sterecchemisiry and. the
Chemistry of Matural Produsis), Dorling Kindersley (Indin} Pyvi. Tid,
{Pearsen Education). .

d. Elicl, E. L. & Wilen, 5. H. Stercochemisiry of Organic Compounds; Wilsy:
Londom, 1594,

5 Merch's Advanced Orpanle Chemistry: Reactions, Meckanigme, and
Srruciore, Sixth Edition

A, Pefer Svkes A Guidebook to Mechianism in Onganic Chemisiry Papsrback
— 2003

7. Horkishan Singh and V., K. Kapaor. Medicinal and Pharmaceutical
Chembstry. Yallabh Prakashan Publishers, Delhi, 195946,

B. R L Madan Chemisiey for Degree Students B.Sc. ZNd Year 5. Chand
Publishing.

&, Hazhmat abi, Rescilon Mechanism in Organic Chemistry 5. Chand
puibslishing.

I, Jobn Lezopard, Bamy Lygo, Chory Precter Advanced Practical Osganle
Chemistry, Third Edition

CC 2 (111} - Paper 11 PHYSIHCAL CHEMISTRY
Durstion- 3 haary Maa. Mareks:40
Maote:  The paper is divided in five independent units. Tes quesiions will e set
from  each unit. The r;md-dl::: ene required 1o sliempl one question from cach
uniL
Lindt | Thermodynamics-1
{A)  Thermodynamies: Definktion of thermodymamie terms: sysiem,

swrroundings ste. Tvpes of systems, intendive and extenshy e poopenies, State
and path functions and thele differentials. Thermodynamic process, Concepi
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L

of heat @nd work First Lew of Thermodynamica: Statesnest, definitlon of
itdernal enesgy ond eathalpy.Hent capacity, hest capacities al constant
volums and pressure and ther relationship Joule’s [ew-Joule-Thomsen
eoefMicient mnd mversion temipemiure, Calculation of w, q, dif, & dH for
the expansion of ideal pases under lsothermal and adisbacle conditions for
reversible process.

Thermo chemisiry: sandard state, standerd enthalpy of formation— Hess's
Law of heat summation and its epplications, Heat of reaction at constant
volume. Epthelpy of neutralization. Bond dissociatbon energy and its
calculstsan from thermo-chemical date, fempernture dependence of enthalpy,
Kirchhoff"s equation.

Unit I Thermadynamics — I1
(A} Thermedyaamics: Second law of thermodynamiss: nesd for the laae,

different statemenis of the law. Camot cyvele and s efficlency, Carnat
ihessem. Thermndynamic scabs of temperasures,

Congepd of entrapy: endropy as & state function, entropy a8 8 funclion of ¥
& T, emtropy a5 a function of P & T, eptropy change in physical change,
clausios inequality, emropy a8 o critenz of spontanedty and equilibrium.
Ertropy changs In idesl pases and mdxing of gases:

Third kaw of thermodymamics; Memst heat theorem, siatement and conoept
of residusl entrapy, evalustion of shaolule enbropy from heat copaciny data,
Gibhe and Helmhaltz fenctions; Gibhs fanction ((7) and Helmholtz function
(A} &s thermodyiamic quandities, A & O as coiterin for ihermoedynaniic
equilibrium and spontaneity, their advantage over entropy changs. Variation
of  with A with P, W and T,

Limit FIT Electrochemiybry-1

Elecirical ranspor-conduction in metals and in eléctralne solutions,
speeific conductance and eguivalent conductencs, measursment of
equivalent conductance, veriation of equivalent and specific conductange
with dilution.

Migration of jons pod Kehlrmesch law, Armhenius theory of efectrolyte
dissocistion and it limilstiong, weak and strosg alectrolytes, Osbwald's
dilution law it uses and limitations,

Debye-Huckel-Onsager™s equation for strong electrolytes [elementary
tresiment oaly). Tmaspon nunber, Selinjtion and deternination by Himerl
method and mowing boundary method.

Apphications of condwctivity measurements;: determination of degree of
dissoctation, debermination of K, of acids, determmation of solubility product
of n sparingly solubiz salt, conductoemesric titrations.

Unit IV Ebectrochemistry <11

Types of reversible lectrodes-gas-metal ioa, metal-insoluble salt anlon and
redos; electrodes. Electrode resctions, Memst equation, derivation of cell
E.MLF. and aingle elocirode potential, standund bydeapen electrode-refirence
electrodes=standurd electrade potential, sign conventions, electrochemical
series and its signifieanse,

Electrobytic and Calvanic cells=reversibhe and imeversihle cells, conventions]
representation of elecirochemical cells,
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EMF of a cell and its measurements. Camputation of cell EME. Caboulation
urlhﬂ'mw: quantities of cell reactions (AG AH, ard K, polarization,
VLR pql:nt_ml and bydrogen overvoliags,
Ew:mrmuuq eell with and withoul, figuid junction pasential, application
af concentration cells, valency of fona, solubility produet end aetividy
ﬁgmt. poiestiometric titrtions.

Rition of pH and pK, determinadion of pH using hydrmgen, quishydrone
ﬁﬁﬂ:ﬂ leetrodes, h;.'*pnlenunnm_rin' methods, !

=mechanism of buffer action, Hamdersan.

sy m, o-hazel equation. Hidrolysis

Comosion-1ypes, theories and methods of combating iL

Uimit V Chemical Kinefics and Catalysis

(A}

(B)

Chemical Kinetics: Chemical kineties and jts scope, rate of o resction,
factors influencing the rate of o reaction — concentration, temperature,
pressure, solvent, light catalvst, concentrstion dependence af rates,
mathematical charscteristics of slmple chemical reactions — zero arder, first
order, sceond order, pseuds order, balf-life and mean life, Dhetermination
ofthe onder of reaction — differemtial methad, method of infegration, metlad
of hulf:life period and isolation method,

Radisactive decay s g finst order phenomenan: Experimemal methads of
chmu_h:u! kinetics: eonductometric, potentiometric, optical methods,
poinrimetry and spectrophotometer. Theories of chemical kinetics: effect
of tempernturs cm mae of resction, Amhenius equesion, concepd of netivalion
encrgy. Simple collision theory based on hard sphere moded, transition stte
theory (equitibriven hypolhesis), Expression for the rate constant based on
equilibrivm constant and thermodynamic sspects.

Catalysis: characteristics of catalysed reactions, clnssiflcation of tatalysss
homogeneous and beterogensous catnlysis, enzyme catalvsis, miseellnmenas

exmmples.
Textbaoks nnd References

L.
r
3

4,
)

.
7

Duration: 5 Hours
(A} Imorganic Chemistry

5 L-m.m and D Gladstone, Elements of Physical Chemdsiry, Macmillen.
Moudgil, H. K. Textbook of physical chemistry soeond edithon, FHI
B3 Bahl, G D Tubi & Arun Bakl, Guide to Essentials of Physical Chemistry
5. Chand Publishing. i
Alberty & Bawendi Silbey, Physical Chemistry 41h Ecom i d
i 3 | omy Edition, Wiley,
t:r?-u_mp:hn- M. A. Brett, Amn Maria Oliveira Bretr, Electrochemist:
Principles, Methnds, and Applications, Ohfiard seiemee publications
ﬁmll]aphj_mmamm:milnu Kinetics {3rd Editian) 3rd Edition, Prentice Hall
i : Pilling, W, Beakins, Renction Kinetics 2nd Editing, Onford
Science Publications. i E
PRACTICALS
Max. Marks: 50 Min. Pass Marks : 18
unlllmh“l:-n Analysis: Volumetric Analysis
etermination of acetic scid in commerclal vinegar using NaCiH.
Dieterminntion of slkali content — antacid tablet using HCL
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8 Estimation of caleium content in chalk 23 calcium oxalate by
rerTnan EAn o ey,

d, Estittlion of Ferrous and ferric by dichromats method.

[ Estinusticn of copper using thinsulphate.

(B}  Orgenic Chemisiry

Qualitative Annolysis
Dietethon of extra elements (N, 5 and halogens), solubility behaviour and
functional groups (Alcoholic, phenolic, carboxylic, cerbonyl, esters,
carbobydrates, amines, amlides, nitrro and anilide) in simple organic
compoinds.
leatification of an organic compound through the functional group analysis
end preparation of mitable dervatives,

(8] Physical Chemistry

L. Determination of the transition temperature of the given substance by
thermometrie’ dislometric method (e.g MnCl, 4H,OvBrBe, 2H O

2, Phase Equilibriom

LS Sady of the effect of a sobute (e.p. NaCl succinic acid) on the critieal
seluticn temperature of two partislly miscible liguids (e g phenal-water
sysiem) and bo determine the concentration of that solate [ the givern phenol-
WHIET s)ystem,

b Construction of the phase disgram of two component (2.2, diphenylamine,
benzophencone} sveiem by cooling curve method,

3 Therma chemistry

8 Determination of the solubility of beneoic acid wi differest temperatures
nnd fo determing AH of the dissolution process,

b, Dretermination of the eathalpy of newtralization of 8 weak arid/wenk hage
versus strong hase/strong acld and determine the enthalpy of ionization of
e week sejdiwenk hage,

c. Dretermination of the enthalpy of solution of salid calciem chloride and
calcu'ase the lattice energy of calcium chloride from its emthalpy date using
Bam Haber cycle.

4. Distribution Law

Determingtion of the distribution coefficient for the distribution of fodine

between wiler and CTI,

T Study the distribution of henroic acid between benzens and water.

CC =31 Z200L0GY

Scheme Exam DNeration Max. Marks  Min, Pass Marks
Paper | 3 hours 40 {External}

10 {Indemal)
Pagper 11 3 hours Al { Excternal | 54

10 {Endermal)
Paper [T 3 haurs 44 (External )

[0 (Intemnal)
Praciical 4 houwrs 50 {External) 18

Mote r Internal Marks will be avncded on the basis of two internal writhen tests
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s,

exch of 10 marks for each paper end the average of both the ess will be
taken,
CC -3 (1} -PAPER I : CHORDATA
Daratian : 3 Hrs. Max Marks : 49
Objectives :
To emable students to understand in respect of verichraies - their
organizationnl hierarchies and complexitics, the evolutionary trends in
exterpal morphology and comparsdive studies of intemnal structures;
ilemtification and classification with examp bes, to ensbie them 1o understand
vartous modes of ndaptions in enimals.
Mote : The puper is divided in five independent units. Two questions will be set
from ench unit, The candidates acs requited to attempt ane questicn from
ench wil. .
UNIT =1
ap  An adtline classificasion of chordates ap to orders but up w0 subchases
only in case of profochordate proups snd m]:ﬂ.
b} Comparative anatamy of vertebrates from en evolutionary pelat of view of
the following:- _
{i1 Inseguement including strzclure and development of placeid scales,
feathers and hakr.
(k) Hezart and sortic arches,
{iify Kidney end associated urinogenlial ducts
Umig- 1N
Habit and hahital, stracture, reproduction {exchiding dﬁthpmmi} and
affinities to following Lypes:-
g}  Hemichordate: Sarlorogiossus ’
b} Urecohordata: Herdmoenis, ascidiam tadpole larva and its
msttama rpheosis,
e} Cephalochordets: Amphioorus

Unide-T11 )
Habit, habital, structure, morophology, digestive sysiem, respiratory
system, blood vascular system, aripogenital system, mervous sysiem
{central and peripheral § of the following rypes:-

a) Apnatha: Petromyzon (including ids affinities)
b} Pisces: Seoliodon (including sense organs)
c) Scales-and fins of fishes,

Unit- TY :
Habit, habitst, structure morophaology, digestive system, respiratory
syslem, Blood vasoular system, nervous system central and periphers
and urlnogenitl system of the following 1ypes:-
gl  Amphibia | Hoplobarrachs tigerinng
b} Reptilia: Sasra handwickil )
¢) Polzonous and non-poisonous snekes,potson apparatus ond biting

mechanism, First aid of sanke bits,
dy  Parental care in Amphibla

Unit= V ;
Habit, habitar, structure, morophelogy, digestive syslem, respirmaiony

2
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syriemt, Moed vascular system, Eystem nervous system (cenirel amd
peripheral) end urinogenital system of fhe following 1vpes:-
) Aves Colwmba
b}  Mammalie: Rabbii,
€)  Osigin of birds, migmion & flight ndepintion of hirds,
Texthooks and References:
1, Maodern Textbook of Zoology: Verichraie h}' R.L. Korpal — Rastopgi
Publication, merrat, 3™ Editinn, 2008
A Texthook of Zoolagy Val 11 by Parkar and Hasswel - (MacMillan)
A Testbook of Zoology Vol. 18 by BLEY. Vidyasthi— (5. Chand & Co. Drelhi)
Life of Wertehrates by L Z, Young = {Caford University Press)
The Vertebrates by 4.5, Romer = (vakils, Ferrer & Simons, Bambay)
Elements of Chardate Anstanty by Welchert — (Melnsw Hilly
The Rirds by L. Kotpal (4% Edition) — Rasiogi Publicarions, 2008
Bird Migration by DUE. Gelffin — (Doubleday, Garden city, USA)
The Book of Indian kHrds by salim Al
Fish snd Fisheries by K. Pandey and 1P, Shukls (2** Edition) (Rastogi
Publication, 2004)
Indian Fishes by Qureshi = (Brij Rrothers, Bhopal)
Comparntive anatomy of the veriebrates by George © Kent- 5™ Saint Louis:
The C.¥, Mosby Co 1973
Animal twoonomy and evolation, T V3 Pawnr, Hindi Edition, Collcge
book centne, Chawrs Rasta jaipur,

CC =3 (I} -PAFPER 11: ANIMAL PHYSIOLOGY AND
ENDOCRINOLOGY

-

® o in o

—
o

%y

o
[

-
=]

Duratian: 3 Hrs,

O eetive:

Ta enatic sfudents to comprehend the modem concepts of physiolopical aspects

on various orgens and systems of animals and human being to comprehend chemical

pature, biokegical motecules ond physiatogical roves.

Mote ¢ The paper i3 divided in fve ndependent units. Two questicas will be s
froon each wnlt. The candidates are peguired to attempl ane question fram
ench unid.

L'mEt-1

nf  Physiology of digestion: Chemical nature of food stulf (including
micromutrients}, vasious fypes of digestive enzymes and their digestive nction
in the alimentary canal, role of GI hormones in digestion, mechanism of
absorption of digesied ool

bl © Physiobogy of respiration: Mechanism and control of breathing, exchangs
of gases, transport of respleatory pases foxygen and carbom dicogide)

Umie-11

2} Physiobogy of blood circulation

bl  Compositlon and function of blood,

&) Bisod groups (ARO and Rh) E}

d}  Blood congulation — faciors, mechanism. theories and anticoaguisnis.
o)  Orlgln, conduction and regulation of heant bead in manamals,

Max. Marks: 40
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fi  Cardiso gyole, BCG

Umii-I01
a]l  Merve physiclogy: strecture and types of sewrpa, origin and conduction of
merve Fhpalse,
by Synapac-steucture, types, propertics and signal transmission Chrough
EYTIpEEs,
@) BMustle physiolagy: Litra-strscture and mechanism of contraction of doeletal
mzsele, summation and fatlgae.
Uit-1Y

a)  Physiolegy of Excretion; Mitrogenous wastes, anatomy of mammalizn
kidney, structure of nepheon, mechanizm of uwren end wrine formation
(imcluding bormonal regulation)

By Clemaregelation

¢} Physiology of Reproduction: |
{i) Hormanal control of male and -female reproduction, implamation,

parlurition and lactation in mammals
(i) Reproductive cvches
Uait-¥
Endocrinology

af  Hormones Classification, properiies of harmones, .

b}  Mechanizm of hormone ection (peptide &nd sterioid hormones)

g}  Endoerine glands:

(i} Pituitery gland: Locstton, anatomy and fuactions of hormones with
hypothalomic regulation
{iiy Thyreid gland: Location, snatcmy, synthesis and function of T3 & T4
(lif) Adrenal plard, lalsts of Langechass, Testes and Chvarbes
Texthoaks and References:
| A text book of Medical plrysiolegy, Guyten and hall, Elsvier Pub (South
Asin} 2013,
Animal Physiology, K Schmidt — Mielson, 5 ed, Cambridge Pub 203,
Biochemimry I Voot & 1G Vioet, Wilsy 2011
Animal Physicbegy by A, mario Kutiken & o, Arumugam — {Saras
Publication, Magercoil, Tamil Mudu}.
5. Animal Physiology and bischemisiry by K. V. Sastry = [Rostogi Publications,
28],
6. Regulalory mechanizm in Vertehrates by kemleghoonr pandey and 1P, Shuklo-
(Tiastog) Publicatione, H(E)
7. Anlmal Fhvsiology by BLA. Goyal and B.V. Sastry — Bastogi Fablication
2008}
8  Esdocrinelogy and Reproduciive Biclogy by K.V Sasyry - | Rastogl
Publication 2008}
9. Animal Phvsiology by Arara MLE {1989} Himalaya Pucations Howse.
10, Textbook of medical Phystology by Guyion AC. & Hall LE {19896} :"HI:L
Saunders & Co.j)
1l. Ceneral and Comparative Physiobogy by Hoar W5, (1983) = Prentice Hﬂl
Publication)
123, Atestbook of Animal Fhysiology by Hartkar P.C. & Mathur P, { 1976) =

s 1
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S Chamd & Ca.

i3, Genernl Endocrinslopy by Tumer C.00 & Gangara LT, [971)- WA
Saunders & Cao.

14.  Animal Physiclogy , Biochemisery and Immunclogy . Dr BC Seni Hidi
Edition , Collsge book centre, Chaura Kesta , Jaipur

1%, Animal Physiology dand Inemunology , Dr KC Soni Hindi Edition, Coflege
bouk ceatne , Chaugs Rasta, Jeipur

16. Mammalinn Endecrinology and Animal Behavior , Dr V5 Powar, Hindi
Editien . College book senire, Chiura Rasin, [aipur

CC~3 ([ Paper M1 EVOLUTION AND PALEONTOLOGY
Duration @ 3 howrs Max. Marks: 40
Crbjectives :

To ensble shsdents to underitand and comprehend origin of life end theorizs of
evnlution’; 1o wnderstand the evalution from the evidences,
MNote : The paper i divided in flve independent onits. Twao questions will be =1
frnen each undt. The candidates ane required to attempt one question from each onit.
Undi =1
81 Ovigin of life { Ablogenesis and biogenesis)
B, Evidence in favor of evalution: Evidences from morphology and compamtive
anatamy, Embryalogy and Palzoniology,
by Molecular basis of evolution
Unit =11
Thearies of evelutica &
g} Lamarckism, (nkerliance of acquired characiers and Meo-Lamarckizm,
b}  Daswinism, theory of natursl selection and Neo Darwinism,
e]  Mutation theory of Hugo de Vrles. iy
dy  Weismenn theory of germplasm
€] Hecaplsiatbop theory
Uit 111
)  Varistion : Kinds, sources of variation, origin of pew mutations.
b1 Tsolation : Definition, mechanism and robe of olation in evalation.
¢y Adupiation : Introduction, kinds (structural, phiysiological and profsctive}
of animal assoclations, divergent svolution, coavergent evolution,
evolutionary slgnificances of sdaption.
Unit =1V
#)  Owigln of species: Concepl of speciessubspecicasibling. Specie, Factora
causing genetic divengence in the population of species, genstic drifts, Bostle
Meck offect, founders effect.
b)  Mimicry and protecelve coloration | Diefinition. kinds | conditlon neceszary
for mumizry, signiflcance.
¢}  Zooageographical distritntion of aniemalz, geological time seale, eras, origin
end evolwtion of emphibian, reptibes, birds and mhmmals.
Uit - ;
&) Introduction, formation, kinds, derrmination of age of fossil and is
spnificance. :
by  Drimosaurs, fossil evidence & reasons for extinction of dinosaurs.
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¢} Evolution of man: Time of origin, compelling, ciuses, ancesior of man,
evoiution from apes and avolutbonnry frends,

Textbooks and Feferences:
1. :I;:};minrm].- Biology by B.5. Tomar & 5.F. Singh — (Rastogi Publications,
}
Z

The origin of life by K. Jofin ~{Reinbold Publisking Corpn)

The evahstion of Man by GW. Lasker = (Holt, Rinchart &Winsion)
Organke Evolution by .5, Lull — (Machiltan)

Oganic evolution - V.0, Rastogi

Animal Toxonoamy and Evoelution , Dr VS Pawsr Hindi Edition , College
ek centre, Chaara Rasts, Jaipar

7. Mammalian Endrocrinelogy and Animal Behavior . Dr VS Pawar, Hindi
Edition, College book centre, Chaurs Resta Jaipur

oo

PRACTICALS
Praration : 4 brs, Max. Marks : 50 Min. Puss Marks: 15
Objectives:

Ta develop in the sgudent the skllls of sinining and moundbng of materinks
:wuﬂ permatent] and of dissection, display ond lebeling us per UG
guidelines; Cadaver or otherwise callection, preservation, mounting idemification
and; labeling of specimens &5 per UGC guidelines: Ficld ohservation of anlmals
To enabic studests to develop the skills of hematology and endocrinalogy,
Coarse Contend

L. Study of Museam specimen with respect to bevels and patterns of
erganization, biosystcmatics, hiodiversity, sdupintions, development stagss,
population dynamics, ecological implications =ic.

Hemichordain ; Befanoglomsuy,
Urochondmls © Merdmania, Pyroioms
Cephalochondaty | Amplfoxns and Lanceolotum
w : Peiromyzon, Mysine

! Scoliodon, Sphyena, Torpedo, Fristis, Trygon Lepidostens, Clarias,
Ophiocephalus, Anabas, Exseoetus, Hippocampus, Tetradon, Profogderus
Amphibia: lethyophis, Necturns, Proteus. Ambysioma, Axolot! larva,
Trituries, Amphinma, Alytes Bufo,
Reptilia ; Tesindo, Triomys. Sphenodon , Hemidoendes, Droce, Colotes,
Chamoeleon, Foramo, Heloderma, Thpidops | Hydrophis, Viper ,
Fumgarys , Naja Altigator E'ﬂ is
ﬂu : Pave, Colwwiba , Pritaculo, Passer, Corens, Archasopteryr.

ammals; Drmithorfpnchs, Echidng, Macroprs, Lores, Mawis, Baitus,
2. Smdy of Permanent Sildea: "
Halanggiosnes! T.5, of proboscls , collar region amd irursk
Amphioxus ; T.5. of oral hood, pharym:.
Mammals ; T.5., skin, Stomach, Duodenum, Ileum, liver, Pancrens, spleen
lung, kindney, Testis, Ovary.
1. Dsteglogy:
8} Siudy of skull bone of Frog, Yaranus, Bird and Rsbhits,

" % sa2ze

=

LEE
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b)Y Study of vertebae of Frog Varanas, Bird and Rabbit,
< Swudy of girdles, forelimb and hind 1imb bores of Frog, Varasus, Bied and
Rabbit.

4,  Disgections andior its demonstradion through ChanmsMdode 5" Viden T
digital alvernatives ole anllior preparation ol workiive models of the diffesent
syslem of ibe following amimals.

oy Scoficdon Afferant brachind systems, efferent brorchinl system . emnial
mervies and biternal car
b} Frog: Anstonyy, dipestive system , Urino-genitel system
5. Permanent Temporary preparation of the follwing=;
a)  Seales: Plasoid, Cyclaid
b} Blood flm of any vertebrate
c} Flloplumes of birds
d) Thigh musecles of frog

Extimation of Hemoglobin,

Enumeration of BB in blood samples.

Eoumerstion of WEBC in blood samples.

Freparation of Haemin Crystals,

Effect of diffirent concentratlons of Walll on BRBC.

1. Messurement of blood pressurs, Hear beat and Pulse nate.

11, Stedy of bleeding time, Coagulation times of Bload

13, Stedy of Histlobogical slides of the following endocrine ghend of mammal

tesris, avary, thyredd, sdresal, plodey, [slews of Langerhaps, .

- PR
=t ol

1. Use of onimals of matesials for dissection or otherwise is subject 10 the
condithan that these sre nat banned under the Wildlife Protection Act.

2. Bepomoon siedy of animals from their natural habiat from their local
surrpumndings or us assigned,

Guidelines/Instructions for Practical Examination
Muax., Marks 40 Time allow=4 : 4 Hre,
Min, Pass Marks 3 18

Exercise Marks

Dissection® | Expositien, labeled dt

Temporary mounting —one { Staining, identification, Eketch
Buisewm specimens — four or s {Identilicaiion snd claasificabion

Ereolopical mate —pne spacimen
Permanent slides —two | Jdentiiralion with TEAsoRs)

istealagy

Physiologicnl axencise

cal record and 3008
Viva

1T

Eﬂﬁqpuhwyegﬂ

och repoat mlgmt

* &% per Ge guidelined
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CC—4 BOTANY
Scheme Duratipn May. Marks  Min.Pass Marks
Poper | i hrs A0 {Extemal)
" 10 (Imtemal)

Paper 11 3 hes. 40 (Extemal})

10 {Inesmaly -
Puper 111 3 hrs, A {Externnd)

10 (Imbermal j
Pructical 4 s, 50 I8

Note:  Imtemal barks will be awarded on (he hasis of two internal writtan 1p5is

ﬁ:nﬂﬂmﬁurm & the svemge of both the tests will ba

£ P ;
CC—4(I) PAPER -1: Diversity of Seed Plants

Druration: 3 houry Max. Mark — 440
Mute : The paper is divided in five independent units. Two fucsions will be.sst

from each unit, The candidates are required i attempt one question from

) each umil,
Lmit =1
Ehar_m:m—iuics of seed plants; svolution of the seed hehit; seed plants with froie
(angiosperms) and withous fruits (gymmesperms); fossil and Fiving sead plamts:
feasil gymnosperms. }
Unfi-11
ﬁﬂ!.bﬂml: Origin and evolution; primilive angiosperms, Diversity in plant Forms-
snnuals, biennials and perennials; convergence of evolution of tres hahit in
Eymauspemms, monocotyledons and di-cotyledons, trees-largest and longes lived
- seed plants.
Unit —I10
Creneral Gradures of gympaspenms, distribution snd thelr clasaification; mosghi
Lk
:}Lﬂhﬂﬂwﬂmy of vegelative and reproductive parts and Life cycle of Ceear,
I —

Morphology and anstomy of vepetative and reproductive parts and 1ife cycle of

+ Plaus and Ephedra. Economic imponasce of gymnospers

Uit - '
Significance of seed — smpended animation; ecological adaptation; unl of i

: . : : enetic
recambination and replenishment; dispersal sirategies. Vegetative propngation-

»  Matursl snd Artificial

Teat books and References

Ehmn;';tl’::l Modtra, A, [996. Gymnosperms. Mew Age Intemationai Limited,

o Lhelhd,

Cilfford, E.M, and Foster, A5, 1988, Morphiclogy and Evabution of Vaseular Plants.
W, H. Frecman & Company, Mew Yok

Sporoe, KR, 1965, The Morphology of Gymeosperme. Hutchingon & Co.
(Publishersh Lid,, London. Stewart, W. M. 1983, Paleobotany and the
Evalution of Plants. Cambridge University Press, Cambridge.
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CC— (1) PAPER - II: 5YSTEMATICS OF ANGIOSPERMS
Doration : 3 hours. Max. Marks : 40

Mete : The paper is divided in five mdependent units. Two questions will be sed
fromm each umit, The candidates are required (o sttempt one question from
aach uiiL i

Unmit =1 =

Angiosperm iaxonomy: BrieChistory, gims and fundamental concepts of antificial,

nntural and phylogenetic system of classification, Bentham & Mookes, Engler &

Prantl and Hulchinsen system of classifiention

Herbasium: Tools and techniques, important herbaria and botanical gardens of India

amdl their importanee.

Unig = I1

Bedanical Moemenclabare: Principles and rules of ICBH, type of concept, txonomical

entegories, principle of prionty, idepdification keys, floras.

Limit — I

Diversity of flowering plants as illustrated by members of the fimilies - Drassicacsses,

Malvecess, Ritaceae, Fabaceas (Lotoides, Caesslpinioidess, Mimosoidens)

Apincene.

Linit =TV

Diversily of Flowering plants as illusirated by member: of the femilies =

Acanihncess, Apocynacess, Asclepisdacess, Asternoeae, Salanareas, Laminceas,

Unit =¥ .

Diversity of flowering plants as iHustrated by members of the familiss — Annonacess,

Amerapthacese, Cucarbifaceas, Euphorbisceae, Lilincens, Poaceas,

Text books sad References .

Duavis, PH. and Heywood, V.H. 1963, Principlos of Angiosperm Taxonomy. (Miver

and Bovd, London,

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

Academic Press. Londen,

IafTrey, C, 1982, an Introduction to Plant Taxonomy, Csmbridge University Press,

Cambrldge, London,

Jomes, 3B, Ir. and Luchsinger, AE. 1988, Plant Systematics (2™ edition), Me

Grew-Hill Book Co., Wew Yok,

Mabestwari, LK. 1963, Flors of Delhi, CSIR, Mew Delhi.

Radrord, A.E, 1986, Fundamentals of Plant Systematics, Harper and Row, Mew York.

Singh, F. 1999, Plant Systematics: theory and Practice. Oxford and [BH Pvt. Ltd.,

Kew Delhi.

Sante, C.A, V989, Plant Taxonomy and Biosystematica (2™ edition). Edward Amodd,

Londan.

CC=4{1IT) PAFER = III: PLANT CELL BIOLDGY AND GENETICS
Daration : 3 kours, Binx. Alarks : 40
Mote : The paper is divided in five independent units. Two guestions will be set

[rom cach unit. The candidates are required io sttempt one question from
cach umiL
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Uit =1
Ulerasructure of cell and o2l orgamélies: Cell wall, Flasma membrane, Golgi

Comglex. endoplnsmic retlculum. Lysosomes, Ribasomes, peroxisames, vacuoles,
mitichondria, chioropiast, nucheus,

Timit = 11

Chromasome organization; Structure/Morphology, eentromere ond telomere;
chromosome aberrations — deletions, duplicstion, inverdons snd translocniiens;
Variations ih chromogome number — ancuploldy, euploidy, sex cheamosomes.
Cell division; Cell eyche and Mitosls and mefosis.

Unit= IT1

Meclear and exira nuclear penetic material: DNA structure; replication; DINA progein
interaction; nuckosome model; genetic code: sateflite and repetitive DN A:
mitochondrial and plastid DA plasmid; geme mapping

Unit =¥

Uiene sxpression: Structure of gese; transfer of genctic informations proteins,
sractire ond classilication; tmnscription; trnsiation: regulation of gene expression
In prokeryotes and cukayoles, .

Unit -V

Genetic inheritance: Mendelism, Mendel's law of inheritance, Linksge and oroEsing
aver; allelic and non-allelic intesictions,

Genetic variations: Mutations - spontaneans and nduced: imosposable genedic
elements; DMNA damage and repair,

Text books and References

Alberts, B, Beay, D, I, Raff, M., Roberis, K and Watson, T T, X1, Malecular
Biology of Cell Garland, publishing Co, Ine., New Yark, USA,

Atherely, (i, Giron, J. B and McDonald, 1. F. 1995, The Seisnce of Geneties
Saunders College Publishing, Fort 'Warth, USA.

Gipla, P.K. 1999 A Texthook of Cell and Molecular Biology. Restogi Pablications,
MarisL

Kleingmith, L. ). and Kish. V.M. 1995, Principles of Cell and Molecular Beelogy
(3nd edition). Harper Colling Collepe Publishers, New York, LSA,

Laodish, H., Berk, A., Aipursky, 5.1.., Matsudaira, F, Baltimore, D, and Darrell, 3.
2000, Moleealsr Cell Blotogy. W.H, Freeman & Co. New York, USA.

Russel, P J. 1998, enctics. The Benjamin/Cummings Publishing Co. Inc,, [I5A,
Snusted, D.F. and Simmons, M. 1. 2000, Principles of Gepetics. John Wiley &
Sons, [ng, USA,

Steat, (5. 1586, Molecular Genetics. CBS Publications, Delhi,

Waolfe, 5.L. 1993, Moleculer and Cell Biology, Wodsworth Publishing Co.,
California, 154 .

PRACTICALS
Dheration: 4 hours Mlax, Marks: 50 Blin, Pass Marks: 18
Gy mnosperms:
L. Cyens

Hubit, armour of leaf bnses on the s1em, very young leaf {circinate vemnation)
and old foliage leaves, scale leaf, bulbils, male come, microsporophyil,




TS MR, Syllabes f B.5c. B.EA. Programme (RIE Scheme)

megasporophyll, and melore seed -
Equdy through temporany micrs préparations of permenest slldes — normal root,
cormlleid oL, siem, cachis, leallel, microsposophyll. polien grains, and ovule,
1. Pinas
Hubit, lomg nrd dwarf shoot showing cataphylls and scele leaves, TE. wood
showimg growth rings, mals cone, femabs cores, and winged seeds.
Stady threugh temporary mecrs preparations snd/or permanent slides — stem
{young and old}, needbe, pollen grains, rood, fermale cone, ovale, embryvo (W)
showing polycotyledonons condition,
" 3. Ephedra
Habil and seructre of whole male and female cones,
Temporary mbere preparations andfor permanent shides of apde, nternode,
macerated stem 1o soe vessel structure; epidermal peel mount of vegemiive
pars o stady stomata, male cons, female cone, amd pallen grains,
4. Anginsperms
Fumiliarity with the terms used in techrdcal description of plants.
Study of reprosentstive plants of tumilias included in the yliabus,
& Cyto-genetics
1. Sivdy of cell structurs from enion deaf pesls; demonstmsion of sleining and
mananiing methods,
2, Compnrative sudy of cell straciure in enicn cells, Hydrilla and Spircgyra.
Study of cyclosis in Trodescantio, staminal lsire,
3. Bhady of pleastids o examine pigment distribistion in plasts (e.g, Cassls,
Lycopersicon amd Copaleam),. -
4. Examipation of eleciron micrographs of sukaryoiic cells with special
referense to organelles
5 Swdy af electron micrographs of viruses, bacteria. cyanobacteria mnd
eukarvitle cells for comparative ccllular organization,
Expmination of variows siages of mitesis and meicss g approprisie
plant material (g onion moot tps, onion Nower buds],.
Preparetion of karvolypes from dividing root lip cells and pollen grains.
Cyviological examinsiion of special types of chronosomes: barr body, lump
brush and polylene cheamosames.
Working oud the lews of Inberitance using seed miniares, 2
10, Working out the mode of inheritance of finked genes from 1est oross and or
F2 data.
Text books and Rolerencey
Fulkoi, K. and Nokzvama, 5, 1986, Plant Chramodonesd: Labaratosy Methods, CRC
Press, Boca Ratin, Florida,
Cuaning, 0B 5 and Steer, 3. W, 1996, Plam Cell Biplogy: Structure and Fanciion,
lones and Barlett Poblishers. Bostan Massachuasetts
Harriz, M. and Oparks, K. J. 1996, Plant Biclogy: A Practicsl Approach, [RL Press
at Crcford University Press. Oxford, UK.
Sharena A K. and Sharma A 1999, Plant Chromosomes: Aralysis, Mandpalation
and Engineering. Harweod. Academic Publizshers Ansiralia

-3
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CC-8 Mathamatics

Scheme Exam Duration hax, Marks Min. Pnss Marks
Faper-l 1 hours &0 {External )
13 {fntemal)
Paper-11 1 hours 30 (Extempd) T2
13 (Iniermal)
Paper-111 3 hours 50 (Extemal)
14 {Intermal)

Mote 11 Internal Marks will be pwarded on the basis of bwo intemal written tests

far each paper aed the average of boik the tests will be taken.

CC-5 (1} Paper-1: Abstract Algebra

Duration: YHirs Miax. Marksi60
MNote 1= The paper i divided in five independent units. Two qoestioas will be set
froen each undt. The candidabes are requsiced 1o atlempt one question from each unit,
LUmit-1
Set, Relations, fanctions and binary opersiions, binary operations in contrast to
unary and teroary operations. Greap: Definilion, examples and simple properties
of growp and subgroup
Umit-2
Permutation growp, cyelle group, cosets, Lagranpe thearem, bomamorphism and
i ism of group, ceyleys theorem,
Unat-3
Worthal subgroup snd Cuotient group. theorem.Fundamental theorem  of
homomerphizm of groap,
Unit-4
Rings: Diefinition ard examphe. Residue classes ring, Specini classes of ring, integral
domain,division ring (ring, ficld) simple properthes & ring, sub ring, sub feld, ring
homomorphism and ring isomorphisn.
Unit-5
Idwal, principal idesd, principal ideal ring, quotient ring, prime ideal, maximal ideal,
Euclidean ring and Hs propesies, polyniomial fing.
Texthooks and Relerences:

1. Tapics in Algebrn: I, Herstein, Wiley Eastern, New Delhi, 27 ed, 1975
- A Cowrse |n Absiract Algebra: VK. Khanna snd 5K Bhambai, Vikes
Pub. House, Mew Dalhi, 2 rev. ed, 1998,
i Muodemn Algebra; A.R. Vashistha, Krishna Prakashen Mandir, Meenat,
20 g e 1971,
4, Alpebra: M. Anin (1991} Prentice Hall,
CC-5 (1) Peper-I1: Real Analysis
Duration: 3Hrs Max. Marks 50

Maote i- The paper is divided in five indepandent units. Two questions will be set
from each unil. The candidates afe required to pitempt ooe question from each unit
Unit- 1

Real Bumbers system: completensss axiom, densties of mtionalfirmtonnal, properiics
of real numbers, least upper bound axiom of a funetion, Baske progierties of the limdis
Continsous functions and classification of discontivuities, prapesties of continuous
fimetions Boondedness of a contineous fusstion on & clased mberval [ab]




72/ M.D.EU. Syllabus / B.Se. B.Ed. Programms (RIE Bcheme)

tlai‘m of a maxitum of & continucus function on [a,b], uniform continuiny,

nit-2

Differentiabifity, choin rube of differentiabilit, Mean value theorems znd thels

gcomatricalinierpretations, Derbou's intermediste valoe theorem for derivatives,

Taylor's theorem with variows forms of remainders,

Umit-3

Riemann integral. Integrability of continuous and manotenic Tuaictiens, The

”ﬁu:-dtmuml thearsm of imtegral calealus, Mean value theorems of integra] caleulus.
nit-4

Real sequence, Definition, Theorems on limits of sequences, Bounded and

manotonic scquences, Sequenatial Continuity, Cauchy's convergence erierian,

Inftnine series of noa negative terms, comparison tests, Canchy's integral test, Ratio

tests, Raabe’s logarithmic, [e Morgan and Berirand's fests, Altermsting series,

Leitmit™z thecrem, Absoluse and conditional convergence,

Unit=5

Unlfrbwm convergence of serfes of function, Wekrestrass M-Test Abel's and Dirichlets’

test Bor wniform coavergence, Impeoper mbegrals and their convergence, Comparison

teats, Abel's ond Dirlelhdet's bests,

Texthoaks and References: .

I mmuljcal Amalysis: 5.C. Malik New Apge Imternational, Sew Dathi,
Rzl Aﬂﬂlﬂh:: I'M. Apastol, Naross Publishing House, New Delhi 1983,
Keal Analysis: HL. Rovden, Macmillan, 4% adition 1993, 5
Principies of Mathematical Analysis: W. Rudin, McGraw Hill, 3 editind

1476,
CC-5 (I} Paper-IIL: Differential Equations

Duration: JHrs Pelax, Murks: S0
Note :- The paper is divided in five independent units. Two quiitions will he s=t
l.nlmlﬂ t.iuth unit, The candidates are required to nhempt one question fram esch usiy,

mit-
Linear equations and equations redaeible o linear form. Exact differential eguations,
integrating factors, first arder and higher degres squations solvable, for x, ¥ B
Clairsut’s form and singular solutions, Geametric. meaning of s differential equation,
arthogonal trajectories linear differential equations with constant coxfficients,
:ImTlm?ems linear ordinary differential equations,

nlt= -
Ordinary simultaneous diferential equations, todal differential equations, Linear
differential equations of second order. transfarmation of the equation by changing
mﬂm independent varlable, method of variation of parameters,
Series solution of differential equations, pawer series method, besel, legendzs and
hypergeometic equations, bersel, legendre and hypergeometic funstions and their
Unit-4 -

R

Pastial ditFerential equations of the first ander, Ingranges solution, some specinl
type of equations which can be solved sasily by methods ofher than the general
method, Charpit’s gemeral method of solution.

by
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Umit-a
Purtial differential squations of second ordeg and higher orders, classification of
limear partial differential equations of second arder, bomogeneons and non-
homegenecus equations with constant coefficiants partinl. differential equations
reducible io equations with constant coefficienis, Monges method.
Textbooks and Referenees:
I.  Differeptinl Equotions Vol 111, Bansal and H.8. Dhami, [PH, 2004,
L Opdinary and Partial Differential Equations: M.D, Raisinghanis and B.S.
Aggarwal, §. Chand & Company, Mew Delhd, 2¥edition 1983,
3. Theory and problems of Differential equations: Frank Ayres, MeGraw-Hill
Book Company, Singopore, 1%edition 19721
4. An Intreduction to Crdinery Differentinl Equations, Dover Books on
Mathematics: E. Coddington 1990 Dover
5. Differentind Equations and Dynamical Syeteens: L. Perko (2010) Springer
6. Theory of Ordisary Differential Equations: Coddington and Levimson [ 1987)
Tata Mc GrowHIil b

CC & Lenrner, Learning and Cognitlan
Instructional Thme: 4 periodaiweek  Max, Marks: 75 !
Exanm. Daraticn: 3 Howrs Internal: 15
External: &
Dibjectives of the Course: K
O thee campletion of course, the sudent teacher will be phle to:
= sitwaie individual development I & socio-culiusal convest:
* develop an anderstanding about the impactinflaence of socio-culturs)
confext in sheping human development, especially with respect fo the
Iniddan condext;
* pcquire theoretical perspectives and develop an understanding of
dimemsions end slages of human development snd developmental asis;
¢ understand a range of cognitive skills and affective processes In busman
bearners;
#  become aware of different contexis of Teamning and situate schools 35 3
special environment for learning;
= reflect on their own implicit understanding of ibe nagure and kinds of
benrning:
*  gain an underslanding of different thearetical perspectives oa baming
with a foous on cognitive views of leaming a5 well & social- constructivist
theories

s explore the possibilities of un understanding of processss in human
cognition and meaning-making them s basis for designing leaming
enrironments and experisnces at school; and

*  appeeciste the critical rofe of leamer’s based on differences pod contexts
i making mennings, and hence drew oot implicattons for schools and
fenchers.

Course Gutline:
Unit I: Learner a4 8 Developing Individual

*  Developmental Influences: Development a8 a resalant of micractiong
between individual potential (innnte, ncquired) and extemal enviroameit




T4/ M.D.S, Syllnbus { B.Sc B.EdD, Propramme (RIE Scheme)

{physical, secio-culiieal, econamic and technologicsl),

Hature and nurture, continully and discontinuity and growth and
matiiration isgwes.

Implications for ieachers 1o develop elistic andersianding of the leamer
in cHmiExe

The underganding of cognitive and affective processes inflipencing the
develepment of the lkamer and their applications in ¢lnssroom t2aching.

Linde [1: Development and Learning

Meaning and principles of development, relationship befween
develapment and lesrning.

Dimensbons of individeal development: physécal, copnitive, lanpuage,
emotiongl, social and moral, thedr interrelationships and mplicsions for
tewchiers {relevant ideas of Piaget, Erikson and Kohlberg)

Stages of development—developmental tasks with focus an processes

prowth and development across various slages from infancy to

pasindolescence (special smphasis on concems of sdolescence).
Meandag of “tagnition” and its rele in leamning,

Socie-cudrural fectors influcrcing development and Jearming.
Focilitating halistic development {for self and sociery). (The focus is on
understanding the key comcspes af development and cognition, differend
stages and dimensions of development and their applications i teaching-
Peasmbng contexnsh,

Unit I11: Theoretical Perspectives on Learning

Implicit knowledge and beliefs about lzarming (demystifving
misconceptions),

Perspectives on human keamming: Behaviourist (conditioming paradigm
in brief}, Copnlttivist snd Social Cogpitivist {Bandurn)Informations
Processing view, Humanist, Social-Congirustivist Soclal Cognitive
Leaming {drawing sciectively on the idess of Skimnes, Piaget, Rogers,
Vygetsky).

i1} Cencepts and principles of ench perspective and their applicability

in diffesent beaming siuations

(i) Relevance and applicability of various ikeories of leaming fiar

different kinds of leaming situations

{iii} Rode of learver in various leaming situations, as seen in differsn
theoretical perspectives

{iv) Fpde of teacher in teaching-lesming sithaptions: 2) trassmitter of
knowledpe, b) model, ¢ fiecilitstor, d) negotisior, e} eo-leamer, (The
fiecus is on buibding understandieg of diferent psychological
perapectives of leaming and helping student ieachers to bearm b
apply them ln different leaming silualions),

Unit I%: Learning in *Constructivist” Perspeciive

[ristincslons between besming & “construction of knowled ge” and leaming
iz ‘tramsmission and reception of knowledge'.

Spcial-Conginactivis perspective (also Broner and Ausubel's parspective)
and applecations of Vygotky"s ideas in teaching,

Undesstanding processes thal Facilitate *construction of knowledge”

— e
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L Experiential leaming sod reflection

{ii} Sochl medintlon

diiil Cognitive negotinbility

b Siruated learmmg and cognitive apprenticeship

v} Mletn-cognitin.
Creaiing facifibative lexming environment,
Teachers' gititudes, expectations - enhancing motivation, Achicvement
mativation, posidve emotions, seif-efficacy, collaborntive and self
regulnied f=aming, (The fooes is o leaming &5 2 constrochve mther
than a repeoductive process. The leamer- cenired orientation has
implications for understanding learming as contextunl and s=ifregulated
process and follewing suitakle clagsraom practices).

Unit V: Individual differences among Learners

L

Dimenzions of differsnces in peycholopicsl attributes—cognitive abilities,
inferest, aplitude, crealivily, personadity, values.

Undcrstandiag bearmers fom multiple iaedlipence perspective with & focus
on Gardner's theory of muhiple intelligeres. Implications for teaching-
lenmning in the light of q?m'ij,:inl congepl of mtelligence, iﬂl‘:-!l:rdh'l.ﬂ.
ematianal intefipense.

Differences in lewmers bused on predominant ‘leamimg syles".
Diffspenees in lexmers based on socio-cultaml contexts: Impad of home
lanpuages of keamners’ and languags of instruction, impact of differentisl
‘eulbural capital” of leamers,

Understending differsnces based on a rangs of cognitive abilitics—
learning difficuities, show leamers and dyslesics, fntetlectual deficiency,
inteliecual giftedness. Implications for estering to individeal variations
in vigw of "difference’ rather than "deficit’ perspective,

Modes of Ledrning Engagement:
I-'I:-udu of leaming engngement will inchide:

Reflective Writhen Aatignments

Leciure-cum-discussion

Sy of selected readings snd discussions around overviews
Anecdoles, experientisl and reflective writings.

Audio-visual clips of bearning situntions and interactions, analysis and
discussion in smidl growaps a5 well 2s langs groap

Ciroup presentations of key themes and concefrs.

Exemplars of "comstructivist’ learning sltuations, Case sradies, dheir
amalysis and discussion

Clome ghgarvatian of learners (students) in leaming siluations o schoal,
&y well &8 In oiber coests; making fizld nodes

Interpretation, snalvsis and discussion of observitions

Assignments bassd ap the obove

Practicum:

-
r
3

Baflestive Writben Asslgnments

Fizld ohservation notes

Analyaiz of & learning sitaation snd case stody, using theoretical
perspectives
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4.  Administration of any one standardized tesis (Intelligescelapiinede’
attitude! creativity) and prepamtion of payehelogical assessment report.

5. Prepare & critical report on implicetions of any ome theory of karming -
Piagst, Erickon and Bandura.

G, Select a child with l=arning problem {refer 5.5) and camy out scademic
asseismenl m asy oae subject, identify the remedind measures and prepans
a .

7. Preparation of leamers’ profile based on cognitive and non-cognitive
chamcierisiics to depict inter and intra individual differences.

Modes of Internal Assessment Marks
Written tests 1]
Any two of the Practicun 03

Suggesied Beadings:

1. Ambrom, 5.8, (1981} Child Development. Bew York, Holt Rinehan &
Win=ion

1 Aukinson, Richard C. Eral, (1983} Introduction to Peyehology. Mew York,

Harcourt Brace Johanovich Ine,

Benjafield, 1.0 {1992} Cagnstics Prentice Hall, Englewaod Cliffs

Blackie, i [971). How Children Learn in 1.C. Stone an EW, Schneider

{eds. ) Mew York. Resdings in the Foundatbons of Education, Vel I Cromwell.

5 Brown, 15, Colilns A and Dugrid, P {1989), Situsted Cognitian angd the
Cultuare of Lesmning, Educational Hesearclier: 32-42.

& Dececco. (P9, habe Peychology & Lesmming and Instruciion Educitional
Psychalogy Preatice

7. Flavell, LH, (1963}, The Developmental Psvchology of Fean Piaget, Mew
York. %an Mo stmnd,

B Clonge, B, M, (1985} The Conditioms nflmun.;mdﬂmwuﬂnmnm
(4™ edition). Mew York, Holt, Rinshert and Winston,

g, Geedner, H. {1999 The disciplieed mind what all students should understand,
Mew Yark. Slmon & Schusster

Wb Gardner, Haward { 1989). Frumes of Mind. Mew York. The Theory of Muliiple
Irtellipences, Basic Books.

1. Gardmer, Howard (1991). The Unschooded Mind. Mew York. Basic Books.

i2,  Hurbock, EB_{1964), Child Developniesi. Mew Yook, Megraa Hill Book Co,

13, Kaolb, DAL (1984% Experiential Leaming. Engedwood Cliffs, NI Prentice.
Hall Rogers. C.R. (1980}, Educational Psychology in the Classroam. New
York. Ouford University Press.

14, Luors, A B (1978), Copgaitive Development: Itz Cultoral and Sacial
Foundations. Cambeidges, Mass Havward University Press,

15.  Phillippe Aives, {1962), Centuries of Childhood. A Sociology of Family Life.
Mew Yark. Knaps.

l6. Rosser, Rosemary A, (1993 Cognitive Development U5A Faychologlcal
and Biological Perspociives, Allyn dand Bacon,

17.  Wolfolk {1987}, Educntional Psychology. Prentice Hall Exglewood CHFT.

18. Srvastava A K. (1908} Child Development. The Indian Perspective, Mew
Delbi. HCERT.

1%, Sihin, A, (2006). Life af Mirsmbiks. New Delhi, NCERT,

Lol
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Saruagapani M. Padma, (2003} Cosstructing School Kpowledge. An
Ethmography of learning in sn Indisn Village. New Delki, Sage Publication
28, EChauban 5, 5 (2002} Advenced Education Paychology. Delhic Vikns
Publicazion,

Woolfolk, A_E (2009). Edwcstional Peychology (1™ Edition (My Educstion
Lah Series) Prentice Hall ;
Werisch, 1V (1985), Vygotsky and the Social Formation of Mind. Harvasd
University Press. -

Chaalsan, 5.5, (1990}, Advanced Educational Psychology. Mew Dielhi. Vikas
Publication House,

Sharma B.A. [ 1996), Fundamenials nl’Etth:ulI.ulll Peychobogy. Mecmat, Lal
Eicok Dhepat,

Groug C ! Developing Teacher Sensibilities
Section [ : Experiences for Socinl and envirommental sensitivity
S5ES | - WORK EXPERIENCE : ELECTRICITY AND ELECTRONICS
Imstructional Feripds : Theory | Period fweek Max Marks ; 50

B BB B

Practium 2 perindsiweek Min. Pass Marks = 18
Exam Duration : 3 howrs (Internal Exanrination)
Objectives of Course:

On completion of the course the stadent teacher will be able o

recognize and use different soldering methods,

understand warking of different lamips.

acquire skill to mssemhble/prepare simple electrical sppliasies
develop the ahiliy in repairing simple appllsnces used af secondary beved,
develop the skills for making simple projecta’models
h:nl:urhmndmrd-ud 1o work cabhure.

Caprse Outlise:

UNIT i

Enowledge of different soldering methods like wave soldering, dip seldering and
ultre sonic zoldering, Pructice of soldering.

UMIT I

Understanding the working of CFL wbes, hmammluw.ﬂﬁm
vapour lamp, neap lamp, Muorescend lamp, tie of choke and starter

LIMIT 1k

Construction of Transformers, recognition of primary and secondary winding,
knowledge of step-up and sicp-down transformer, Use of ransfomsers.

UNIT IV

Understanding the working of Electrical opplisnces such a4 Refrigerator, Air
cenditioners ei¢, making Hesisiance and Capacitance boxes, use of testing board
and exiension boards far laboratary.

UNITV

Recognithon of emitier, bass and coBectar in o transisior, characieristics of tracsistor,
transistor sction, Amptification by transistor, Basic ides of integrated circuits, FET
—retognithen of deain, source and gate terminals, FET and its charschenstios, testing
of transislor and FET, LCD,

Projeel (anyone) - Only suggestive

Alanm (or luggage secarity
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Mobile eell-phone charger using cell

Power supply foilare alarm

Blown fuse indicator .

Mades of Lzdarning Engapement:

Consiructivist Approach | Hands on Experience, Activite used Learning |
Experimantation Interactive Engagement, Group work, Peer Lasrning , Projest Work

Mades of Interna) Assessmend 1 Marks

Wrilten Test HI |1

Exam and Praject < A0
Reéferenees:

L. Electrician - [ Year Trade Theory Published by Mational Instructional Media
Enstitude, Chenoal re-pring 2007

X Electrician = 11 Year = Trude Theory Published by saticnal Instructional
Media Insthute Chennad pe-print 2007 -

¥ Electrical Machinary Published by Krishna Publisher Delhi Author PS5,
Bhimbhare re-print 2007

o
~

SES 1- Work Experience - Agriculiare

{Practices)
Imstructional time: | Period Week (Theory) MaxMarks: 50
1 Perlods’ Week (Practicum) Min, Pass WMorks: IR

Exgm, Durathon : 3 Hours
Objectives of the Course
On compietion of the course, the Sisdént teacher will be able 1o
igentify sesds of common crops and vegetahies.
recognise manures and fertilizers used commonly,
understand churucteristics of seeds and seedling.
identily diflerent summers &nd winter owers.,
Acquirs skills to horticubure practices,

*  Inculcate healthy valwes related to work cullure.
Coarae Chutline:

Unit 11 Identificatinn
#)  Seeds af comman crops, ’
b} Seeds of common vegetables,
) Imwportant weeds.
d}  Manures commanky used,
€)  Fertlllzers commonly used,
Unit 11 : Seeds and Seedlings
&) Characleristics of a good seed for sowing,
b}  Caleulathon of germinstion perceitage of seeds,
¢} Planting seeds and trapsplanting seedling.
dy  Ressing seedlings in o nuriery
] Study sbout green-house,
Uit 001E
Crosmental gardening
&) Idemificatbon of different summer Aowers,
b} Idensification of different winter flawers,
€] Idendification of common hedge and creeper planis.

{Intermal Examinatton}
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4} Preparation and maimenance of rockerles and borders.
&) Preparstion and maintenance of horders through hedgs and lower
planiation.

imir 1Y

Horticulture Practices 2
a)  Agro forestry and related concepts

b}  Foiling and repoiing practices. _

¢} Practices related to production of impartant flowerng plants.
&) Collection of different types of seeds.

e} Preparatbon of a projscl.

LInit ¥

General field practices

a)  Earthing.

bi  Planting,

c)  Hoeing.

dj  Weeding.

€)  Watering of planis.
sdes of Lenrning Engagement: .
Hunds on experiences, Activity based Jeaming. Experimentation, Interactive
agemsent, Growp work, Peer leaming, Progect work,
Practicam:
) Identification of &n agronomy of following crops:
Wheat, Mustasd, Gram, Rosa eic,
b Agricuitire] Procesees: )
Irrigaticn. Tralning and Pruning, Hocing and Weediag, Seed Bed
preparation, Murseey Management.

Modes of [nternsl Assessment - 3 Marks
Weitlen test ! 1]
Exam and project ! L]
Supgested Readings:
L ot o v, wa gt o sl ol o (i e i,

3. Jitendra Singh, Basic Horticulture (Kalyani Publishers, New Delbi, Z012).

1. Dr feiveer Sing, Plam Propagation & Mursery Hosbandry {Famn
Publishing House, Meenat, 2002). .5

4, Dr Raiveer Singh & Dr, O.F Rajput, Principles of Agronomy, Reaentifle
Crop Production (Kushal Pubtications pod Disteibutors, Versnasi, 2008}

5. Dy, KN, Dubay, Fruit Production in India (Rema Publishing Houss,

Feemt, 2008).
SES 1: Addressing Special Needs in Inelygjve School
Instructional Time: 3 periods/week Max., Marks: 50
Exam. Duration: 3 Hours Internal: 20

External: 30
Objectives of the Course:
O completion of the course, the student teacher will be able to:
s demonstrate knowledpe on different perspectives in the area of education
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.
"

af children with disabilities;

reformialaie actitudes towards children with specizl needs

identify meeds of childrem with diversities;

plan need-based programmes for all children with warsed bilities in the
classonm;

ise human and material resources in the camroom;

wse apecilic sirategies imvalving skills in teaching special needs children
in inclusive school;

plen and execute appropriste lesmer-friendly evahuation procedures;
incorporak: innovative practices 1o respond 1o education of children with
special mecds;

contribute 1o the formalation of policy; and

implement laws pertsining fo education of children with special needs.

Cosrse Ouiline:
Unit I: Paradigms in Education of Children with Special Needs and Policy

Perspectives
Historical perspectives and condemporiry trends .
Defining Special Needs: ways of looking of Educatiomal Difficulties -
imdividual deficit view v, curticulim view.
Concept  of special education, integrated  educaibon snd  Enclusive
Recommendatinn of the Satamanca Stvement and Framework of Action,
1994: and Educational Provisions in the UINCRPLY, 2006,
Consiintionsl Provisions; Persons with Disshilities Act, 1995, (FWD
Art), Rebabilitstion Council of Indin Act, 1992, National Tras Act 1999
and RTE Act, 2009 Metional Instiuies )
Educsiion of Stedents with Disabilities In the Mationnd Pohcy on
Education, 1986, FOA 1992, Integrated Education for PWD TEDC, 1974
Seheme for Inclusive Education for PWD (IEDC, 2000) end Edwcation
of §pecial Focus Groups under the Sarva Shiksha Abhiyan (354, 2000);
Schems of Inclusive Education for PWD a2 Secondary School (IEDSS,
09

UNIT Il: Concept, charscteristics, classification and carriculum sdaptation

i anclusive school for children with variows disabilities
Visual bmpainnent
Hearing impairment .
Locomatar and Meuromuscular disorders
Mental Retardation
Specific learning disabilities
Awtism Spectrom Disorders

UNIT ITE: Assessment and Tesching and development of spproprinte Encluaive
mhn im sehoals
L]

Identification and functional amessement of children with special peeds,
Imphication of assessment for instructional planning and placement
Peer tutoring. Cooperative jeaming, socia] learning, system approvals
Mudtisensory teaching, reflective teaching.

Dreveloping lesson plan, TEP and TLM for children with specisl needs

M.DLS.1. Syllabus / B.Se. B.E4. Programme (RIE Scheme) / B1

Duty of educational institutions, appropriate governments and Schoal
Manngement Commifice o promode and fecibitate ipclusive sducation
urnd towards creation of berrier-free snviroament for CWSHN,

levolving community resources as source of sippart to Inclusive school

Modes of Learning Engagemeni:

-

Praciicum:

I
r
i

4,

5

The students should be exposed 1o good practices of dealing with special
neads either through videos or through sctual visits

It is important to engage the pantbcipents in o Jot of coaperative group
work 5o that they start valuing aliernative potats of view and significance
of collsbaration

The student treinees can also be nsked to write their reflections on varows
Iopics,

Presentation of case stadies and discussion

Intemaction with childron with disshilities studying i schools and spending
quality time with them is of great belp in changing aitides and developing
empathy.

Projects on various topics can belp the students o acquire in depih
knowledge.

Audio- Visual presentations and demonstsaling various practices.

Critically review the New Indlan Disability Act/ UNCRPE end examing
how the new Act will satisfy the needs of PWI in an inclusive saciety.
Identify any one child with disability and prepare o case report.

Identify any ome togic from the textbook and prepare write wp &5 to how
the given content can be adapted fir children with seasory impairment®
end sugpest fenching learning nids fo be roquired by the tencher.
Emﬂlﬁnwinm:hndmnm“didmlﬁ'lhnmﬂtw
thinmmﬁrMmmLMMnﬂMM|mm
Identify various types of schools available for children wiik dizability
amd make n note on educational faedlity avallable for them,

i, Pr:p&rt:m any one of the topics from the five units for presentation in the
c i
Muodes of Internnl Assessment Marks
- Written resis 10
Any two of ke Practicum i)
Suggested Hﬂdilp:
| Banine, D (1988). Handicapped children in Developing countries:
Assessment, Currieutum and Instraction - Edmonton {Alberia). University
af Alberia
2 Baln, M.J{2004). Methods of Teaching Exceptional Children,
3 Hm'_nina v By E (2004} Teaching Students with Behaviour and Serve
W Problem?, Jampala, M, B: Methods of Teaching Exceptional
4  Farrell, M. (2004}). Special Educational Meeds: A Besource for

Fractitioners, New Delhi. Sage Publications,
Hegarty 5. & Mithu Alar (2002). Education and childeen with Special
need, New Debhi, Sags Publication,
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L)
T

]

10

13

16
]

(}

iy
4

Dreratian: 10 days'year

Bdani, M., M., G (2001}, Inclusive Educaiion i Tndian conbext, TWRIH.
Muoyes. R.A (2001 Building Sensory Friendly Clagerooms to Suppart
Children with Chatlengirg Bebaviors: Implernenting Data Driven Simiegles
NCERT and UNESCO {2004} Inclusive Education: An Oricwiation
pntl_:g:ﬁ;:“lumm Educators, Department of Edueation of Groups with
speial peeds. MCERT and UNESCO.,
NCERT and UNESCO (2000), Assessment of Needs for nclusive
Education. Report of the First Regional Waorkshop, WCERT and
UNESOD
Maticnal Iastitwte for the VYisually Handicapped £ 20015), Informatéon
Backlet an Visual Impairment in Indis, Dehradun: Government of India,
Merbonne, M. A. & Schow, RLL. (2013} Intreduction to Aundiobopic
Rehabilitation. 6th ed. Boston: Pearson Education,
Fanda, K., C. (15900, Education of E iamal Chi ; i
e ki xeepd Children, Mew Delki
Reddy GL. & Ramp, B {20060 Educution of children with specinl nesds,
New Dedhi - Discovery Pub )
Senith, D,0. (2002). Introduction o Special Education: Tesching in an
age of challenge. Boston, Allys and Bacon.
The Parsors With Disability Act {1995, Minisiry of Social Justice and
Empowerment. Government of India, Indis, MSIE,
Smith, DU (2003). Indroduction 1 Special Education Teaching in an
Age of oppenunity, Allvn& Bacon, )
Strichart, 5., 8 {1993). Teaching Siudy Stmlegics 10 Snedents with Learming
Drizabilities, Allyn & Bacon, Boson,
Satalaff, R.T. & Sataloff, J, (20051 Hearing Loss. (4th Ed.} Londen:
Tavior & Francis
Loremon. T, Deppeler) & Harver. DD (2005), fnclusive education - A
praciical gwids fo supporting diversity in the classroom,(2 Eds.), UK.
Houledge
UNESCE (1994), The Salamanca Statement and Framework for Action
o0 Special meeds Educstion. Pars, UNESCO
Wong. B, Y, L {1999). The ABCs of Learning Disabilities.
FES 3 Waerking with Community
Evaluntion: grade point seale

Dbjeetives of the course:
On completion of the course, the student teacher will be able 1o

L
Methedo

souaint themselves with the Eactors working in the anclely/community
., knowiledge of sacinl realithes.

develap the dignity af labowr amemg tlem.

anause their interest in the social and economic reconstruction of the
COUTEY,

mnke themsalves aware of the educational problems and seeds of the
B0 baty.

enaitde themselves for prepuring youth for sustainable devalopment,
develop their personality through oty service,

fogy: The students will spend 10 days at & siretch during the academic

year in the identified village. Separate activiies will be undertaken EVEY Voar (ut
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of the following or given by the Instinge.

Sugpest
I

1.
1L,
12
T3
T4,
15,
16,
1T,

18
14,
20.

21,
i 5
3.

ed Activities:

Ehramiiaan and beautifieztion.

atudy el educaticanl ssenario of 8 community. Reporting the proflle of
each Instimation GOV s0cial orgalnsaiion, which are directly ar indirecily
eoncened with educational /literaey progremme,

hicro planning execrcises for assessing ihe edveational sisius of Lhe
ConmAR ity

Cgnnizstion of “Muknd Metek' “Cultueal Programenes”, *Rallies™ etc for
mndivating parests far sending their wards fo schools, ;
Hchool mapping exercless for assesaing 1the educational nesds of the
commanity,

Stwcly of enrolment, stegnation and dropout prablems,

Explaring the community resoarces and finding means and wiys of using
thesm Tor betterment af schoal,

Adepling n commusnity and ssesing i educational needs, social nesds
e,

Comducting awanereas firogrammes in the community- Hke Environment
congeryation, tree plantadion, wasershed munagenent, health programmes
like vaccimation, polio drop eto. ATDS nwareness, electoral awsremsss,
hand safety, human rights, women righis e,

Dhrganization of Literacy programmes in the commundty

Cleanliness drives in the community and pwarensss aboal their needs.
Charscher building programmes

Dheveloping heakthy food habits smong the community

Ceondwcting Vocaticnal training programmes for seif emplovment.
Prommsting peace oriemted values i the community.,

Remedial teaching work for poor and needy in the community.

Aotion Ressarch regarding local problems in consultation with the
COMmamAn iy, .

Promoting peact ofiemted values in the community,

Comducting Adull Education proprammes

Assistance and working with local community kn actual relief wock
whenever meedad.

Training of community in First Ald.

Helping the children with spsial nesds.

Condwcting Wocational ralning programmes for seIf emplovmeni.

Modes of Lesrner Engagement:

Proposed activities of the programme will be organized keeping in view the
igetary provision and the tdme of dumtion along with the required available
Tacilities at the time of arganszation of the programomse.

Modes of Infernal Assessment:

Internal assesment of Punciuality, Regularity, Discipline, Cooperation
and Performing Ars will be done (Brough observation of the stedents
and viva will be canducted on their eaperiences and writico seport preguned
by the student ieachers.
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- Letter Grade - Cirade Point
|- 0 (Oalstandin = BiH)

- AW Excelle - G095

= ALvery Uood) - RL-E0
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- ﬁﬁhﬂ'ﬂ Avernge) = =Gl

& E’ -M

-F ] - 4039

= FiFail} -

- Ab {Absesi) =D

B.5c.B.Ed. Part-111
Group B : Core Courses
CC =1 PHYSICS
Scheme Exam Duration Mlaz. Muarks Min.Paxz Marka

Paper | 3hirs. 40
Inberial 111} 34
Paper |1 Jhrs. 40
Intemal i
Praciical Shrs 30 %

Mate 1: Internal Hal'lu will be awarded on the basis of two intemn] written tess
; each of 10 marks for esch paper and (ke avemge of both e tests will be

i
[

: Laken,
Meote 2: There will be bwo experiments. The distribution of marks will e as fallows:
Two experiments
Exch of 1% masks 3¢ mnarks
Viva voge ' 10 marks
Recond 10 mnarks

Towl 50 marks
Note 3: The paper ks divided in five independent units. Two gquestions will be sed
from esch unit. The candidates are required b mitenapd ane goestion from
ehch unil. MESA system of uniss is to be used. The question pager shall
have at least 30 pereent weightage of problems snd nomericals,

CC-1() Paper—I: SOLID STATE PHYSICS, SOLID STATE DEVICES
AND ELECTRONICS

Duration- 3 hawry . Max. Marks: 40
Salid Siate Phyaics

Dbt £
Overview: Crystalline and glassy farms, liquid eryeials, glass transition.
Structisre: Crystal strscture, periodicity, lsitices and busss, fundamentnl tmnstation
weclors. unit cell, Wigner-scitz cell, allowed rotations, lafrice types, kattice plancs,
GO crysiel structises,

Lawe’s theory of X-ray diffraction, Bragg's law, Laue patterns, '
Bonding: Potentisl between o pair of aroms, Lennard-Jones polential, concept
cohesive energy, covalent, Van der walls, lonke, and metaliic crystals,
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Maguetism: Atomic magnetic moment, magnetic susceptibility, Dis-, Para. and

Ferro-magnetism, Farromagnetic domains, hysterssis,

Unla-11

Thermal properties: lamice vibrations, simple karmonic aselllator, second order

expansion of Lenaard-Jones potential sboot the minimem, vibrations af one

dimensional monatomic chaln under harmonic asd nearcst neighbawr irteraction

epproximetion, concept of phonons, dersily of modes (1-13), Debye model; lattice

specific beot, low temperniure lmsl extension {comoepiual} te 3-D,

Band structure: Electrons in periodic potential, mearly Ffree electron mode]

(quaditarive), esery bands, snergy gap, metals, insulstors, semleonductors.

Muation of ebectrons: Free electrons, conduction electrans, electron coliizions, mean

free path, conductivity and Ohm's [mw, Density of states, Fermi energy, Fermi

vebocity, Fermi-Dirse distriution.

Ulwi 11 i

Semiconductors: Intrinsic semiconductors, electrons and holes, Fermi fevel,

Temperature dependence of electran and hole concentrations, Daping, impurity

siates, o and p type scmiconductors, conductivity, mability, Hall effect. Hall

coefficient.

Sembconductor devices: metal-semiconductor juncthon, 0 junciica, majority and

minogity carriers, diode, Zener and tunme| disdes, light emiiting diode, tranzistor,

salar cell,

Advanced Materials: Superconductors, flllerenss, carban nanciubes, graphenes,

ranamaterials,

Electromics

Unit 1V

Power supply: Driode as a circwit element Josd line congept, Tectificathan, ripple

fector, Zener diode, voltage siabilization, IC voltags regulation, charscteristics of a

transistor in CB, CE amd O mode, graphical enalysis of the CE configuration, low

frequency equivalent circuits, h-parnmeters, bias atehillity, thesmel runaway.

Field effect tramsistors: [-V carves of IFET, binzing of JFET, operation af JFET,

source follawer, depletion and enhancement mode, MOSFET, biosing of MOSFET,

FET as varinble voltage resistor, digital MOSFET circuits, Tunmel dinde, concept

of negative resistance, cheracteristics and warking of funnel dicde, UJT- js

consraction and working, UJT as relexation oscillator,

Uit ¥

Small Signal Amplifiers: Gencral principles of aperation, clmssification, distortion,

RC coupled amplifier, gain, frequency responsa, imput and cuipet impedance,

multistage amplifiers, tmasformer coupled amplifiers, Equivalent cireuits at low,

medizm pnd high frequencies, emitter fallower, low frequency common-source

und common-drain amplifier, Moise in elsetronic cirouits,

Textbooks and Relerences

C. Kinel; ntroducthon to Selid State Physics, V® Edition {John Willey an
Soms, New York, 1976)

2, 5 Blackmore; Solid state Physics, 11t Edition (Cambridge University press,
Cambridge)

1, HWAmﬂdethmhuﬁqusmF}wﬁna{Hnl,mrﬂmmd
Winsion, Mew York, 1976)
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4. B (3 Streetman; Solid State Electronic devices, 11= Edithan (Frentice-Hall
of Indin, New Dielhi, 1986)

5, W D Stanbey: Eleetronic Devices. Circuits and Applications, | Premtice-Hall,
Mew Farsey, UISA, 19RE)

. 6, | D Hyder; Electronics Fundamentals and Applicetlons, [1** Edition

(Prentice-Hall of Indie, New Delld, 1985)

1 ¥ adiflmnan snd A Geahel; Misroclectronics, International Edivsn (MeCrav-
Hill Book Company, Mew York, 1588),

B R I Singh, Solid Stete Physics (Pearson, 2002)

W, 1. P, Srivastave, Elements of Solid Siae Physics (FHI, 200&)
1. Anke Knseger, Crison Materinls and Nenotechnabogy {Wey-YCH, 20000
I1. . M. B. Bao and A, K. Sood, Graphene synthesis, properies and
pienamens (Wibey-Y CH, 2010)
CC— 1 (1) - Paper 1T : QUANTUM MECHANICS AND STATISTICAL
PHYSICS
Duration- 3 hours Max. Marks:40

Note: ten guestions will be #21 in all, vwoe guestions from sach anit, Candidates
have to answer five questions taking one question from cach uRit.
DQuiantum Mechanies '
Unig-]
Origln of the quantum theory- Failore of classical physics te explala the phepomena
such ns bleck-bedy spectrum, photoslectrle effect, Ritz comhination principle ln
gpecira, atability of an stom, Planck's radistion law, Einstein’s explasation of
phatoelectric effect, Bobr's quantization of angular momentam and its application
e hyvdrogen abom, lmktations of Bobr's theony.
Umit 11
Wave-particls duallty snd uncerininty principle- Louis de Broglie’s hypoibesis for
mantter waves, the concept of wawe and group velocities, ewidence for diffraction
and interference of “particles’, experimentsl demonsiration of matter waves,
Consequence of de Broglis®s concepes, quentizabon in hydrogen atom, energics of
2 particle in & bax, wive packets, Helsenberg's uncertainty relation for p and x, fts
eriemsion lo ehergy and time, y
Conseguence of the unceriainty relation: gamma ry microscopes, diffmction al a
slit. particle in & box, positbon of electron in & Bohr ochit
Quantom Mechantes: Schrodinger's equation, Pastulalery basis of quantum
mechanics, operobors, expectstion vakues, wransition probehilities.
Tlmit [I1 °
Applications of quantum mechenics o pasticle in o coe dimensional and thees
dimensicmal box, harmondc aseillacor, reflection at a step potential, trandmisgion
dorods 8 poteatial barrier
Hwdrogen atom: natural occurrence of m, | and m quantium nambers, the refeled
physical quantities, comparison with Bodir's theary, Wave functions, Probabilistic
imperpredation,
Statistical Physles
Unir IV
The staretical basis of thermodynamics: Probahilisy and thenmodymamic probability,
principle of equal s-priori probabilities, probability distribution and its namrawing
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with incresse in mumber of particles, The & C erage pooper

d ; ’ kpressions for ow i
Comstrainis, accessible and inaccessible states, distribusion of partiches wiik q:if::
Eﬂten-n_m- inte p discrete set of emergy stafes.

e lniversal faws: The mu epace representation, division of mu spoce into energy
sh:-_m ard into phise cells of erhitrary si2e, applicstion o mdi-nnsimﬂ::mm:
oscillator and free particles, Eguilibrium betwesn two systems in thermal contact,
lmdg:: with matostopic physics, Probubility and entropy, Bolizmasn emtrogy
rélation, Sh@lu{ndlm:rpnminn'ar second law of termodynamics, Bolzmann
canonical d.ll-'!nbﬂlmu law nd s applications, Figorous foem of equperition of
mﬁa Panition fusction and its applications, Saha's fonization frmuly,
Maxwellian distribution of speeds in an idea] isdri gpeed

v Bas, Disiributlan of
velocities, experimental verification. distinetion between m::.ncl fms u:d_:ni:r
w spesd values, Doppler broadening of epeedral Jines,

FITIG o quantum statistics: “h”as A natwral constant and itg implicatians, cases
nfparﬂ:l: ina nﬂ&dm-_siﬂml bost and one-dimensional harmonic oacillatos,

in Backbady chamber, Fermi level apd Fermi
Ttllltmrlu and References .4

s B B Laud, Introdoction of Statistical Mechambcs (Macrmilian 1981}

2.t F Reif!: Statistical Physics (Megraw-Hill, 1988),
3. b E :mﬁuiﬁaﬂ Physies (Wiley Eastemn, 1988).

: ; and GE. Mehta: Introduction 1o Modem Phvsi inted
. iﬁ;i:mﬁh:m P, Led Mew Dielhi, 19898 e

; : ak and 5. Lokanathan: Quantum Mechanj Theory

J‘lnpgplm Mecmillan India Lt Delhi, e =
[ N-m-:ﬂmﬂmr@gg!um Mechanics, Landau and Liftshiz
FRACTICALS

Durstion: 5 hours Mux, Maria: 50 Min.Pass Marks: |8

Anynv;lvmﬂh:fnﬂwhgmmmh:puﬁ}mﬂf ftare i
may be set &t the nstitutionsal level, e i

iy Study of 8 RC Transmission lins &t 50 He
(2} Sfl}uﬂ:.-ﬂnrl LC transmisslon line
G} o liked frequency (i) at variable A
(3 (i) ﬂu_dy the Recovery time &5 & ﬁmﬂmrﬁfmmn};nfmmn and

{11} Recovery time of junclion diode and poind comtect di
{4} Design nnd study of 8 Zener/VR tube repul oec
(5 the regulation with varicus load. R Ry
) Study the characteristics of & fieid ¢ffect trapsistar (F d design
Hudy of amplifier of finite gain. e d |
g: mv :ntfmuttﬂﬂi:s of a untjumction transistor,
¥ the frequency responses of a transistor umplifier (hipolas/FE
. nh-u.‘nd the input and output mpedance of the mmplifisr, SR
%) quumdﬂmrufmkvcphmihinmniﬂmrmdmmumw
impedance {frequency response with change of component of value R &
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Ck

(9} To stady the characterdstics of o thermistor,

(1 Direct messurement of magnetic flekd by PSSC Method

(i Ta find the mass of electron by magic aye fube (PSS metod).

(12} Stiedy of the Hybeid parameters of & fransistos.

{13} Sludy ol negative feedback amplifier, {Freqoensy respense & bandwidih
o distosiion)

Ldnrlutr tuturizls

Find ropds of fx) = 0 by wsing Newion-Raphson method

Find rosts of fx) = O by using secant method

[niepratton by Simpson rude

T find dhie value of ¥ &t & given value of ¥ by Runga-Kuta Method

Efght Creers Problem

Haring manipulations

Towers of Honol {Woarecursive)

Fimiling first Four perfect numbess

08 O e e b=

CC 2 CHEMISTRY
Schems Exam Duration Max. Marks Min. Pass Marks
Faper | Shira 4
Internal 10
Faper 11 b 40 %
Imernal (L1}
Pracrical Shrs k1] 18
5
Mote 12 Internal Marks will be owarded on the basis of twe intemal written jests
ench of 10 marks for sich paper nnd the nverape of both the tests will be

taken,
Mate I 1 There will be theee experiments, The distribution of marks will be as
fedlaws:
Three experiments (one from each group)
Experimeris (1) 40 marks
Viva 05 marks
Recoad 05 marks

Tink 50 mprks

CC 2 (I~ Paper 1 - Organic Chemistry

Duaratlon- 3 hre. BMax. Marks:40

Mote :  The paper iz divided in five independent units, Two questhons will be st

fram esch unit. The candidates are requined to attempl one question from each unii.

Unit I Chemistry of hydroxy compounds

Al Aleohols classification amd nemenclotore. Monchydrle alcohols-

nomenclabare, metbods of formation by redection of aldebydes, keiones,
earbonylic acids and esters, Hydrogen bmdq Acidic natare, Reactions
of aleohols,
Diydric elcohols-nomenclatare, methads of formation, chemical reactions
of vicinal ghyeols, oxidative cleavage [PH{QAc), md HIO,| and pinacol-
pinacolone rearrangement.

Teihwdrie alcobols- pomenclature and metlbods of formation, chembcal
reactions of ghweerol,

{B) Phenols: Mosanelature, striuctore and bondmg. Preparation of phenols,
physical properties and acidic character Acidic sirengths of skeobals aad
phicnols, resonancs sabilization of phesoxide fon. Reactions of phenals-
electrophilic aromatic substitation, neylation and carbaxyletion, Mechanism
of Fries rearrangemend, Clalsen renmanpensent, Gatterman synthesis,
Haoaben-lopesch reaction, Lederer=hManpssa reaction and Baimer-Teemann
feRcon.

(C) Ethers snd Epoxides: Momenclature of ethers and metheds of their
formanion, physiesl properties, Chemical reactions — cleavage and aiso
oxidation, Zieszl's method, Synthesis of spoxides. Acid and base-catalyzed
ringg opening of epoxides, orientation of epoxide ring opening, reactions of
Girignand &nd Crgenodithinom reapents with epoxides,

Unit F Carbonyl campoonds

(A} Aldehydes and Ketones: Momenchsiure and strocture of carboayl group,
Synthesis of aldelyydes and ketanes with pasticular reference to the symibesis
of aldehydes from acid chlorides, symthesis of aldshydes and Ketones vsing
L, 3-dithlanes, synihesds of ketones from nitrlles and from carboavibe acid,
Physical properties:

Mlechanism of nucleaphilic additions to carbefly] proup with particalas
cmphasis on Benzoin, Aldol, Perkin and Enoevemagel condensstions,
Condensation with ammonia and its derivailves, Witting reaction, Mannich
regction.

Use of scedals 5 profecting group,. Oxidation of aldehyvdes, Bacyer-villiger
oxidation of ketones, Cannizzare reaction, MPV, Clemmensen, Wolff-
kishmez, LiAlH, and MaBH, redocitions, Halogenadion of enolizmibile ketones

(B} [ntroductbon oo, B unsaterated aldehydes wnd ketomes.

Umit 11 Carbaxylic Acids snd ity derivatives

(Al Carbazylic Acids: Momenshature, structuce and bonding, physical
properies, acidity of corboxyllc acids, effecis of substhoenis on acid
sirength, Preperation of carbaxylic acids, Resctions of carboxylic scids,
Hall-Volhard-Zelinsky reaction, Syathesis of asid chlorales, esters and
amides. Reduction of carbaxylic acids, Mechanis=m of decarboxykstion.
hethads of formation and chemical resetions of unsstunsted monocarhoxylic
ackdy,

Dricarbonylic acids: Methads of formation and effect of heat and dehydrating
HEENLS.

(B Carboxylic Achl Derivatives: Sinsciore and nomenclatens of schd chlorides,
esters, nmides and ncid anhydrides. Relative stability off ney] derivitives,
Phyaden| properlies, miertonversson of scid derivatives by nuclsaphilic scyl
substitution. Peeparation of carboxydic aeld derivatives, chemleal reactbons,
mechanisms of esterification and hydrobysis facidic and Basc).

Tnit TV MNltrogen contalning compounds and Enclates |

(A) Nitroalkanes and Mitroarenes: Prepartion of nitroalkanes and nitroarenes.
Chemical resctions of niroalkanes,

Mechanisng of muclpaphile substilution in niiroarenes and their reductions
in acidic, meutral ard &lksling medis. Fieric acid. Halonitroarenes: Beactivigy
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(B}  Amines: Structure and nomenclature of amines, physical properties,
Stereochemistry of amines; Separation of & mixtwre of primary, secondary
and teriiary amines, Struciurel feafures effeciing basdcliy al amines, Aminss
sults af phase-ransfer catalysis, Preparation of alkyl and aryl amines
{reduction of nitro compounds, aitriles), reductive aminstion of aldehydic
#nd ketanic compounds, Grbeicl-phihkalimide resction, HaFmang bromamide
reaction. Reactions of amines: Electrophilic aromatic substitution |n aryl
amines, reaction of amines with nitrous stid. Synthetie transformatian of
eyl diazondtam salts, azo coupling. )

(C)  Organic Synthesis via Enolates: Acidity of e-hydrogens. Synthesis ofethyd
aceioacelale by Claisen condensation and Synthesis of disthybmalonste.
Ksto-emol tautomerism in ethyl acetoacetsie, Synthetic applications of ethyl
acetosceinte and dicthylmatonate, Alkylation of 1,3-dlthianes.

Unif ¥ Electromagnetic Spectrum: Absorption Spectra

A} Ultraviolet (UV) absorption speciroscepy — absorption laws {Beer-
Lamiert lnw), molar ahsarptivity, types of electronic transitions, effect of
conjugation. Concept of chiomophors and nuxochrome, Bathochromic,
hypsochremic, hyperchromic and hypochromic shifis. UV specira of
conjugated enes and encnes. Woodward Fieser rules for calculation of
ehaoerpiion maxima in dienes and o, f unsarsted carbonyl compounds.

(B) Infrared (IR) shsorption spectraseopy ~ moleculsr vibrations, Hooke's

- lnw, selection rules, intensity and position of IR hands, fingerpring reglon,
characiersstic shsorption of vasious functionsl groups aod inlerpretation of
IR specira of simple crganic compounds.
Text Books snd Refersnces
L Emknﬁ. . Advanced organic chemistry : resclion mechanisms Academic
' T
Lawry, Thotmns H. Mechanism and theory in-orgenic chemisy Addison-Wesley
Kalgi P 5 Reaction Mechaiizm Sth IE:I:iI'mriWIg "
Singh Mukhesjes, Reaction Mechanism
Robert M. Silversiein, Spectrometric Identification of Orgamic
Compourds, Wiksy =
Lowry, Thomas H. Mechanism and theary in orgenic chemistry Addison-Wesley
Francis A Corey Organie Chemistry fourth edition.
8. Bahl, Arun A textbook of organic chemistry 5. Chand and Co. Lid.

CC 2 (I]) - Paper-1l PHYSICAL CHEMISTRY
Diaration- 3 hre, Max. Marks:4d
Wote : The paper is divided in five independent units. Two questiona will be se
fruT: :_l:]luull'_ The candidates are requined to arempt cne question from
each wnil.
Uit I Elementary Quantum Mechanbes
Black-body radistion, Pleick's rdintion lnw, photoslectric effect, heat
enpacity of selids, Bohr's model of hydrogen atom (no derivation) and
Ws defects, Complon effect, De Broglie hypothesis, the Heisenberg's
uncertainty principle, Sinusoidal wive equatinn, Hamiltonian operator,
Schradinger wave equation and its imporiance, physical interpreeation of
the wave function, postulates of quantum mechenics, particle in a one

[T S

el

M.D.5.U. Syliabus / B.Se. B.Ed. Programme (RIE Scheme) / 91

dimenssonal boa.
Schrodinger wave equation for H-atom, separation inte thies cqualions
[withous derivation), quaniurm nunvbers and their impotance, hydrogen
like wave funelions, radial wove funclions, angulsr wave functions.
Ui 1T Blolecalar Orirital Theory
Basic ideas, criterin for forming MO from A.O | construction of M.O%
by LCAO-H.", ioa, caleulation of energy levels from wave functions,
physical picture of bonding and ant banding wave functions, concept of
@, %, oebitale and their chameteristics, Hybrid orblals — sp, sp%,
sp’, calculation of coefficients af A.0).'s used in these hybrid orbitals.
[ntreduction 1o valence bond model of H,, comparison of MLO. and V.B.
mmpdiels.
Unit 111 Fundamenials of Spectroscopy-|

[A) Specirsstopy: Introduction: eleciromngnetic rmdiation, regions of the
specirim, basic featires of different spectrometers, statensent of the Bom-
Dppenheimer approcimation, degrees of freedom.

(B} Rotatisnsl Spectram: Distomic molecules, Enerpy levels of & rigid rotor
{semi-classical principles), selection rules, spectral intensity, distribation
using population distribution {(Maxwell-Boltzmans distribution)
desermbnaiian of bond lengih, qualitative desesiption of non-rigid rofor,
isotope effect

(C} Vibraticnal Specirum: Infrored speciram: energy bevels of simple
harmoenic escillatar, selection rules, purs vibraslonal specirom, intensity,
determinstion of force constant and qualitative relation of farce constant
and bond epergies, effect of anhermonic motion and isotope un the
spectrum, idea of vibrational frequencies of different funciional groups,

Umit IV Fundamentals of Spectroscopy=11 '

(A} Rummn Specirum: Comcept of polarizabifiy, pure rotationsl snd purs
vibration] Raman specira of diatemic melecules, selection rules, o, -
nned m WACH, their enecgy levels and the respective tansitions.

iB) Ebectronic Spectrum: Concept of podendial energy curves for bonding

and antibonding molesular orblals, qualiative description of selection
rules end Frank-Condon principles. Qualitntive deseription of @, R-and
i M0k, thelr energy levels and the respective transitions,

Umit ¥ Photochemidstry nnd physical properties-of matier

{A) Photochemistry: interaction of radiation with matier, difference between
thermal and photochemical processes. Law of photochenisiry: Grothus-
drapper lnw, Stark-Einstein law, Jablorski disgram depicting vartous
processes accurring in the excited state, qualittife deseription of
Muorescencs, phosphorescence, non-radistive processes (internal
conversion, intersystem crosaing), quantum yield, photosenditized
reacilons — energy iransfer procesees (simple examples),

(B} Fhysical properties of matter: Opiical activity, polarization - (Claunsis
— Mossoit] equation), orientation of dipoles in an aleciric ficld, dipole,
mwmenl, induced dipale moment, measuremen? of dipole momasl
teenperanure method and refractivity method, dipole moment end struciun:
of molecales, magnetle prapertics-paramagnetism, dinmagnetizm and
ferromagnstics.
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Text Baoks and References

L. Mahendra i Awode, Quantum Chemisiry § Chand Pablishing,

L A K Chandra, Introductory Guantum Chemistry, Tata MeGrwe-Hill
Education

3. Peler Asking Julio de Peuln, Atkins' Physical Chemistry Ondford University
Press, 4

4. HRoberl ). Sithey, Robert A. Alberty , Moungi G Bawendl, Phyvsicsl
Chemistry 4ih Editlon, Wiley

¥, Coiln N. Banwell, Fundamentals of Moleculsr & Speciroscopy, Tus
MeCermw-Hill Educatlon

6. Walter 5. Struve, Fundamesitals of Maleculsr Speciroscopy, Wiley

PRACTICAL
Daration: 5§ Heurs Max. Marks: 50 Min.Pass Marks: I8
Moter The students should be given exposure of any research labs and
instromentation center! reputed wniversity lab/ industry! government
lads of northern region.
A, Inorganic Chemisiry
Synthesis and analysis
Preparstion of sodiumtricxalatgfereate (11, Mo, [Fe{T, 0,0 and
determinntion of Its composition by permaganomssiry.
Preparation of coppentenimammine complex. [Cu{NH,),150,.
Preparation of Wi-DMG complex, [Mi{DMG), ).
Freparation of cig- and frans — bisoxabulodiagua chromade (T11) oo,
Gravimetric Analysis
Cu az Copper thiocyanate,
Mii as Mickel dimeilylgloxime
Organte Chemistry
aikesis of Organde Compawmits
Acetylating of saficylic acid, aniline, glucose and hydroquinone.
Benzoylation of aniline end phenol
Aliphatic slectrophilic substitution: Preparation of iodaform from sthanol/
Acwong
Aromaike ¢lectrophilic substifution:
(i} MNismtion: Preparation of medinitrobenzens and p-nliroacetanilide
(H} Helogenation: Preparstion of p-bromascetanilide snd 2,4, 6-iribramoghennl
{iii} Dizzovization/coupling: Preparation of methy| orange and methyl sed
{iv) Omidation: Preparation of benzoic acid from 1obaemne
(¥} Beduction: Preparation of aniline from nitrabenzene and sm-nitroaniline from
- me-dinitrobenzene, ;
Physics! Chemistry
Electrochemistry
pH-metrie: Acid-Base Tiration,
To determing the strength of the, given acid conductometrically using
sandord alkali solwtion,
To determine the solubility and selubility product of 2 sparingly solubilicy
praduct of a sparingly soluble electrolyte conductomeirically,
d, Ta determine (he ipnization conmant of & weak acid conducsometrically.

FOPUEFE RAG T B o=

FE=0

»
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£ Totlitrate potenitiometricol ly the given forrous ammontum suphate solution
uging KMnDh,/ K, Cr.0, s Girant and calculsta the redox patential of Fe®f
Fe™system on the hydrogen scale.

z Chemical Kineties
Te study the saponification of cthyl scetste kinstically.

OC =3 LOOLDGY
Scheme Exam Duration Mo, Merks Min, Pazs Mnrks
Paper [ 3 hours 40 (Extornal}
10 {Internal)y
Paper 11 3 houirs 40 {Externa) k[
10 {Internal)
Prachical 4 howrs 50| Externad) 18

Note: nternal Marks will be swarded on the baals of two internal written tests
each of i marks for ench paper and the avernge of both the tests will be

iaken.
CC - 3{I) -PAFER I : DEVELOPMENTAL BIOLOGY
Duration ; 3 hrs. Max. Marks ; $0
Dbjectives :

To enable students bo comprehend the modemn concepts of Developmental Bivlogy

to understand the Developmental sequences in vertebrates; to compare the

Development of argans and systems.

Mot : The paper Is divided im five independent units, Two questions will be set
Mmmr.mmm“mumwmwcﬁﬂﬁmﬁm

each umil.
Unit -1 '
a) Cwmﬂlud:up:ﬂfﬂm%hﬂrﬁgﬁ Binlogy
B) Gametopenesis : i) Structare and types of spermatoros,
#ﬂlﬂm‘mﬁﬂﬁlﬂ-.
i} Structure and types of sppe, oopeaess
€l Fertitization : fypes, mechanism and significance

d) Cleavage : Types and patterns of clenvage, fate mug,
Undt 11

u) Ciastrulation : Maorphogenetic movements and tignificance.

by Decvelapment up to the end of neunakation

&l Metamorphesis of tadpole larva, hormonal control of metamarphosis

Uabe —I0T i

i) Dievelopinent of frog up 1o formation of sdvance tadpale, narmal whie of
ml

b) Embryagenesis of chick: Development up 10 newrulation, tababation.

e} Development of chick sccording wo the hours of incubstion — 18 hours,
21 haisrs, 24 hawrs, 33 hours, 48 hours, 36 hours, 72 hoars, and 96 hours.

d} Extra embryonic membrancs of chick - development and fanctions.

Limlt-I'V

) Placenin and placentstion in mammals,

b} Parthenogenesis: natural and artificial
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ch Regeneration meéchanism in anfmals, steps of limb regencration in

amphibiaee,
d) Siem cells and their significance,
Umit =¥
i) Ebemeniary idea of the fllowing developmeenial process
i} Embryenic indusiion
ith Orgamizer concept
1ii) Differentiation
-] Teratpgenasis : (enetic and environmental teralpgenesis
c) Aging and senescence,
Texthooks aod Releremces:

[, Development Biology by 5F Gilbers, 10™ | [Shnkeuer Assciate , 2014)

2, DPevelopment Hiology by K.V, Sestry & Vinite Shukla — {Rasteg
Publicailons 2008)

E| Introduction to Embryology by B Balinskly — (W.H, Saunders,
Philadelphia, T976)

4.  Foundations of Embryology by B.A. Pates amd BM. Carson,

5, Foundntions of Animal Development by A, F. Hopper and W.H. Ham {Ciford
University press, Mew Yook, 19809

6.  Venebrote Embryclogy by B.5. McEwen{ Oxford & LB.M Pablishing Ca,,

' Mew Delhi) ' )

7. Development Biology by LW, Breokbank,

B. Palierms and prin:i'phl. of Animal Development by LW, Ssunders Ir

9. Embryology by Barth 1G {1964} - Helt Rinshary & Windton

10, Embryology by Beril N & Karp G { 19600 sHolt Rinchar &' Wingion

11.  Fundamendals of Comparative Embryology of Vertebrates by hisctiner AF |
1967} = kchdillon Co.

1%, Chordate Embryology by Mohen Aroea {1985) — Atma Ram & Sons

13.  Laborgiory maneel of Vetshrute Embryology by Rugh ReAllied Pacific Pyt
. Lrag i

14. Chordaie Embryology by Verma P5& Aparval VE -Chand &Co.

15, Modem Development Bialagy , Dr KC Soni Hindi Edition, College hook
certre , Chawrs Basta Jaipar , D KC Sond Hisd! Editlon, College book
vemre | Chawrn Rasts | Jaipur

CC =3 {11} -PAPER I1 : ENVIRONMENTAL STUMES , ETHOLOGY
AND ECONOMIC ZOOLOGY
Duration : 3 brs, Max, Marks : 40
Objectives :

To enable siudents to undersiand the energy sources, fow of energy and
conservation; o understand the recycling of minerals and nutricots in ecosystem;
tir understand the dynamics of poapulation; to onderstand couses of pollution; 1o
comprehend arigin of lifs, animal behavior and sconomle importance of anbmals
with wild life protection.

Mote : The paper i% divided i five independent unis, Two qeestions will be sas
fram each andt. The cendidates are required to atiempl ome question fram
exch unit,

M.ILS.L, Syliabus / B.Se, BEd, Programme (RIE Scheme) / 95

Unit -1
B} Enwvironment | - Atmasphere, §i ere and hydros i
i e . thwrsph yoroaphere ns kabitats and
By Absntic Factors : - Light and Temperature ps weological factors, limiting
factars , Lichig's law of minimwm end Shelfved Law of tolerance
<} Ecosvsiem : T'_-.-pe_:. strugture, functions and example, Dynamics of
l;,;-ua}'ﬂm. Ezofogicnl, i":rrm_ ids, enargy flow in ecosystem, productiviny,
i mlrﬂh::heﬂ eycle- water, nitrogen and sulphur evehes, recycling of arganic
e} Population - - Definition and atiribuses — dengity — natalj i
opula - iy, vital index,
dm_nhu:m, ;rnmh pattems, magration, dispersal, dispersions, Emﬁmﬁ
reskstance, carmying —capacity for & population.
£l H_a:-m—. -Cnmu:n‘m = ﬁej_':'n.ilinn. Structure, Species, Ecotone, edge effects,
fm:he, community sability, Ecologhss! succession, Intra and Imterspecific
imtersction. Adl types of andmal assockation
mﬁLHELmuuq satistics : central tendency, lest of sipnificance.
Pollution: Types and Couses :
Al Air pollution: soarces. seid pin, phatochemical smog, prevention and caniral
b ‘Fr'a_\\upnllu’r?nn: Sources, prevention and controls, eutrophication,
¢} Moise pollution: sources, prevention and control,
d)  Sail pollution: sources, prevention and control
e} Thermal polhution. !
Umit - 1M1
) Green house effect and global warmi
b} Depletion of ozone layer. »
;_1 Matural Disaster — Earthquake, Tsunumi
Matural Respurces snd canservation - Moo ;
e g ian Reneweble and Renewahle
Umii —1v
b} Imtreduction snd histary of Ethology.
€} Behavior:« Innate (bropism, Texis, referetsce insii i i
s . i netshand Acquared (eaming
di  Mation : 'Irllp:ﬁiﬂnaxlnn of directionnl movements;- kinasis, tropiam & tais
el Communication :- Definition, types of signal (touch, sound, Chemical, sad
Hrl!u_nl]_-. mets comunication phenomenon I
] Bocietizs: chameieristics and pdvantage with special reference io hioney bee,

&nd mankey
Unlt =¥
a) E:r?::m:j.rmp ortance of Invertebrates (Apiculture, Aquacyliare,

b} Ingects ns pesis and thelr managemsn
:: Econamic Importance of vertebrmtes iFish culture and Poultry culturs)
1 Wild Il‘f'r._ of Indis; causes nfq-_-m:u“. wild lite, modes of wild Jifs
mﬂn hd'.‘:l.h mﬁgvmm legislations (Wildlife Pratection
THITEN! the scemario in and
the Arawali and the thar, = S
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Textbooks and Relerences

I.  Enviranmental Biology . M Calver , Cambridge Pub 2009,

2. Fundmemals of Ecolegy of E.P Odum - W.B, Saunders, Philadelphiz)

3. Fundmenials of Ecology of Gene P Odum & Gray W Berreit 5% ed,, Cengage
Lewrning 2011

4, Environmental stodics by 5,55 Rana ~ Bastogl Peblication, 2008

£, Animal Ecology by 5.P Singh 6% Revised Edition — Rastogi Publications,
pal i

6, Basic Ecology by EF. Odom [ Holt, Rinchar&Winston , New York}

7. Ecolagy by 5.K. Charles ={ Pretice Hall of India, Mew Delhi)

8. Ecology . Principle and Applicztions by Chapman E { 1988) -
Cambridgelniversity Prag

9. Modem concept of scology by Eumar HD { 1984) Vikas Publication Houwse.

10, Ecology snd Envirooment by Sharma PTI {1991 ) = Rastogi Peblication

I1. Environmental Biatogy by Trievedi PR & Gurudecp Raj {1992)

12. Anima Ecology and Diosiatistics, Dr KC Soni Hindi Edition college book
cizndre, Chaoes Rasts, Faipuor

b3, Mammalian Endrocrinoslogy and Animsl Behovior , Dr W5 Prwar, Hindi
Edition, Cellege book centre, Chaura Rasin foipar

FRACTICAL
Duratics 14 bours Max Murks : 50
Ohjectihvea:
To develop the skills of sinining and mounting of embryas of chick/frogfinsos as
por UGC guidelines: o understand the development patbemns of chick and frog. To
enable stadents b analyses the physico-chemical and biologicel factars of waier
and za#l sample ; fo identify and estimate quantitatively the aguatic ongarizm and
iheir sdaplation; ta observe the population growily pattemns.
Practical work based af Paper | aed 1
Cmsrse coatent:
1. Siudy of types of sperm smears prepasation,
2. Study of different types of eggs {Insect, Frog, Hen)
3. Swdy of eggs, clenvage, blacula gastryda, neurols, wail bod, habching.
meture, adpole larval metamorphie sages of wadlevtorgler.
4. Swady of esmbryotoglcal stides of varloes stages of frog.
5. Simdy of eenbryvologheal slides of variows stages of chick,
6 Swidy of development of chick with the help of chans OV WVideo' MM
=8
i} Whole mownis : 15 hrs, 24 hrs, 33 g, 48 bra, S6hes, 72hes, and 96 hrs,
of incubetion period embryos.
i} Siody of primitive sreak siage in lving embrvo affer removal of the
blastoderm fram the epg or thowgh maltimedin film eta.
i) Study of the embryo et various stages of incubstion in vivo by making &
wintow in the egg sbell,
7. Frop embreslogy — Study of spawn, identification of different stages
through modelicharsimullimedia et
B, Microtomy — Fixkalion of thasue (am cadaver! unbasmed anlmal, processing
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and infiltration of wax, preparation of blocks, cuttlng of blocks, spresding of
ribhong and staining for permanent slides for histological studies,

9,  Zimulation of en ecosystem in the laborabory,

16 Determination of axygen cotert of watcr sample by Winkler's methosd.

1. Determination of chloride content of water sample

12 Determination of sulphsies contenl af waber sampla

13. Determination of disselved COcontent of water

14, Determination of téal solid comient of water

15. Determination of pH of soil sample

16, Determination of water content in a given sample of sl

17. Detection of zali= i.e. phosphates, sulphaies, nitrates and chlorldes na given
sumple of water,

18, Exercisz on mesn , median, mode and tesl of significance

Motz ©

1. The wie of enimal/ materials for dissection or otherwise is subject (o the
condition ibat these are not banned under the wildblfie Profection Act and /
o a8 per LIGC puldelines.
The shove content will be covered through model fcharts ! muitimedia
slides elc,

3, The stsdents are required to submil assignment on the following,

8 Onessalgnment on the instrament Aechahgee aboul iz principle, working,
precautions and applications ; end for regents [ solutions preparations,

b, Report on stedy of wild life fecosyitem fAindustry ete from theéir natural
habital (excursion)

Guidelines/lestrections fer Practical Ennlllﬁn
Max. Miarks : 50 Time allowed : 4 Hrs.
Mlin. Fasy Marks : 18

Tﬁ_ﬁ ng * one (Staining, Weniitication, skeich) N
Permanent %mﬂhwﬁl roasons )

E;I?E!ﬁ‘_ =gvalvle: stRImAnE Bnd siide preparatian

L
?
B

experinent

i, Siatistical exercise
7. Practical record and slides
(B, | Viva
El Project TEPOTt A AESEETIM D]

i | vl ool S il A

* as per UGE gubdelines
CC—4 BOTANY

Scheme Exam. . Max. Marks  Min Pass Marks
Durwtion
Faper | 3 hira, 40 {Extermal)
10 {Internal} 16
Paper Il 3 s, 40 [External)
18 (Intemal)
Practical 4 hes. b1 I8
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Note : Internal Marks will be awarded om the basis of two intema) written tests

cach of 10 marks for each peper and the average of both 1he teats will be
taken.

CCA(T} Paper - I: STRUCTURE, DEVELOPMENT AND
REPRODUCTION IN FLOWERING PLANTS

Diisration: Ihir Max. Marks: 40
Note :-The paper is divided in Gve independent unitz. Two questions will be set

from each unil. The candidates are required 1o attempt one question from

each unfi.
UNIT-1 ]
Thet basic bedy plan of a flowering plans; Types of Tissue and Tissue System,
The shoet system: The shoot apical mesistems and its histological organization;
vascularization of primary shoot in monocotybedons and dicotyledans: formation
of internodes, branching pattern; monopodial, sympadial growth; canopy
architecture; cambium and its functions; formation of secandary xylem: & gencral
pecount of wood sirccture in relation to condociion of water and miperals;
characteristics of growth rings, supwood end heart wond; secondary phloem -
tiructure — fonetlon, relstionships; periderm
UNIT=H
Leaf: Origin, development, arvamgement and diversity n size and shape; internal
structare in Telation 1o photosynthesis and water loss; adaptations te water siress;
stomatel tvpes and trichomes; senescence and shscisaion,
The root system: The reat spical meristem and s ongamisation; differentiation of
primary and secondary tisswes and their robas; sinsetural modifications for storage,
respiration, reproduction and for intersction with microbes,
UNIT - i1

Flower: A modified shoat; development, strsctare and function of asiher and pistil;'

Dreveloprihent of male and femabe gametophytes; Types of pollination; atireciions
and revards for pollinasors, y

UNIT = IV

Pollen-pistil interaction: Sexual incompatibility; Genetic, physinlogical and
beochemical basis of refection reaction; methads bo overcome Incompatibility,
Fertilization: Double fertilizgion, Apomixs, Parthenoearpy

LUNIT-¥

Embrye: Embrya development in Dicots and monocots; structure ansd function of
suspensor; Polyembryony.

Emdoapers: Types, development, structhune and funciions af etidetperm, haustarisl
and ruminade endospann,

Fruits: Developmen and types of fruits,

CC—IT) Paper - I: PLANT PHYSIOLOGY
Diuiration: Ibrs Max. Marks: 40
Mote :- The paper is divided in five independent units, Two questions will he set
from each unit. The candidates are required w atiempt ane question from
ench unit.
LNIT-1
Plant-water relations: Imporiance of water to plunt life; physical prapenties of
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water; diffusion and osmosis, DFD asd water potentinl concept, absoeption and

transpart ol water: Transpiration and mechanism of opening and elosing of stomata,

Factors affecting transpiration.

Translecation of crganic substancea: mechanism of phloem transport; source -

sink relsionship; Factors affecting trmstocation,

LUMIT =11

Photosynthesis: Historical aspects; photosynthetic pigments; action spoctra and

enhancement effect; concept of two phalosystems; photophosphorylation: Ceyele;

C, cycle; CAM cycle; photorespiration; factars influencing photosynthesis: C &

i, plamis. Significance of photosynshes

UNIT =111 :

Respiration: Aerobic and snaeroble resplration; respirntory substrates; Glycolytic
« pathway of glucose degradation o pyruvic scid; tricarboxylic acld cyele: electnan

iransport mechanism (cheml — csmotic theory); redow potential, oxidative

phiosphorylation; pentose phosphate pathway. Factors affocting respiration.

UMIT -1V

Minernl mwirition: critetia of eastntiality of elemends; essentinl macro — omd micro-

" elements and their role; mineral upiake, deficiency and toxicity sympioms; waber

culture technbguee; fvler autrition. |
Nitrogen snd lipid metabollim: Biology of nitrogen ~ fication; importance of
nErate reduciases and 118 regulation; smmonium sssimflatkon; stroctuns gnd fnction
of lipids, Tty scid bicsvnthesis, B-oxidation: saturated und unsacursted faty-
acids; storape and mobilestion of fatty scids.
UNIT -V _
Growth and development: Definitions; phases of growth and development; Grawth
Curve, kinetics of growih; seed dormancy, seed germination and factors of their
regulation; plant movements; the concept of photoperiodism; physiclogy of
flowering; florigen concept: biological clocks; physiology of scnescence, fruit
ripeniing; plant hormones nnins, gibberelling, cytokining, abscisic acid and cthylene,
history of their discovery, biosynthesis snd mechaniim of action,
photomorphogenesis; phytochromes and cryptochromes, their discovery,
physiokogicz! rede end mechanism of setion.
Text books and Reforences
*  Hopkins W.G 1995, Introdaction 1 Plant Physiclogy, John Willey &
Sona, Mew York 1154,
=  Salishury FB. & Ross C.W. 1992 Plant physiclogy, Widsworth
Publishing Ca, California, U.5.A.
*  TalzL.& Zeiger E. 1998, Plant Physiology (Second Edition) Sinauer
Associates Ine. Publishang US54,
PRACTICALS
Duratlon: 4 hours Mux. Markas: 50
Conirse Conteot
The followlng experiments are to be conducted:
L. Anstomy of primary and secondary grawih in monncots and dicods using
hand sections (o prepared stides), Structore of secondary phioen and f
Cerowth rings incweod. Micraseople study of wood in T.5., T.L.5 and BLL.
Anampdous Sec. gionwth in Boerboaia, Myeianits and Dracoens

Min. Pass Marks: 18
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2. Anstomy of lesf and Peel mount for stomatal typesftrichomes.

3. Anatony of the reot. Primary gnd secondary strscture.

4,  FExsminntion of s wide range of flowers wvadlable in the locality and methods
ol their pollination, ‘

5. Structure of anther, microsporogencsis (using sfides) and pollen prains (using
whiole mounts). Pollen winkility using in vitro pollen germinatian,

6. Structure of ovule and embryo sac development {using serial seetions).

7. Simple experiments to show wegetative propogation: leaf cultings in
Bryopkydiom, Sanrevieria, Segonia; sicm cutlings in rose, salis, money
plant, sugnreane and Bougoinvillea.

£  CGermination of mon-dermant ond dormant seeds,

9, To demanstrats osmosis using egg membrane, onlon/tomato pesls, potato
OSTROSCOPE,

10. To study the effect of emperature and alcohol on the permenbility of
mETbranes, :

11, Tiv desnarsirate plasmolysis

12, To compare the water holding capacity of soils {clay, pest and sand).

13. To demonstirate transpirgtion pill.

4, Tocompare the rates ofimespiration in different environmental conditions.
Genong's patomeier

15, To demonsirste the evolution of oxygen during photosynihexis.

16. To compare the rates of photosynihesis under different environmental
sanditions.

17. To demonstrate the necessity of light, CO, and chiorophyll for

pholonmibesic
I8, Separation of photosviibetic plgments by paper chrommiography.
19. Demonsiration of acrobic respimtion.
20. Demonsiration of anserobic réspiration.
21, To demonstrute the Hberation of OO, during acrobic respiration.
{BL hsinienance of & recond of all sclivities performed.

CIC-5 Mathematics
Scheme Exam Dwration  Max, Marks  MinPass Marks
Paper-1 3 kours 0 [Extermal)
15 (Intema) 54
Paper-11 3 hiours 60 {Extermsl)
15 ( Internal)

Mute : Internal Marks will be awarded on the bisis of o inlernal writien
tests each of 15 marks for each paper and the averege of both the tesly
will be inken.

CC-5 (T Paper-1 : Complex Analysls
Duwration: 3Hrs Max. Maria:6)
Mote :- The paper is divided in five independent units. Tio questions will be set
from each unit. The candidates sre required to attefpt eive question from each unit,
Usit | Complex nambers, finction of s complex variable, limits, Cauchy Reimann
pquationt (Cartesian & polar forms), continuity, differentinbility of 2
fanction. Analylic functions,
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Unit 1 HIIT:‘I:I{IF: fumctions, Construction of as analvtic fenction Confarmal
mapping, Bilincar trimsformation, and s fes, Elg
(z}=% (z*1/z), 2%, 22 Sinzand Logz S e

Uit 11 Complex integration, Complex line integrals, Cauchy's integral theorem,
Indefinite integrul, Fundamental theorem of Integral caleulus, Derivative
of an mnalytic functian, Liowville's thearem, Poisson's integral Formula,

Unit IV Morera's theoreny, Taylor's & Lamrents series, Maximum, modulus
principls, Schwarz's Lamma, Singularities, Feros of an anslytic function,
branichpodnt, Moromosphic functions and Entire fumctions, Reinannn's
theorem, Casorati Wiersimss theorem,

Unii-¥V Kesiduethearem, residue at & pole, residus at infinity compaitation of
residue, Rowshe's thearem, fundamental thearem of algebra, mirtag-leffel
expansian theorem, evalustion of real definite inegrals by coniour
Entegration.

Textbooks and Releremees:

1. Complex Anabyabs: L. Alhfors | 1979) MeCiesw 16l

Functions of One Complex Varishle |: LB. Conway (1978) GTM Springsr

Commpbex Analysis (Princeton Loctares in Anakysislc E M, Steln, R, Shadosrchi

(2003 ) Princeton University Press

Complex Analysist G M, Purohit and 5. P. Goval, JPH, 2005,

Complex Analysis: A. . Vasishtha, Krishna Prakashsn Media (') L1d,,

Meeruth, 11™ od, 2000,

Real and Complex Analysis: Wabler Rudin, Me-Graw Hill, Maw Dethi,

7. Functions of & Complex Vriabbe: I N, Shesma, Krishng Prokashan, Meerut,

b

o ops

1998,
8. Function Theory of One Complex Variable: R.E. Gireepe and 5.G. Krantz
{2006) AME
CC-5 (1) Paper-il : Mechanbes
Diurstion: 3Hrs : Max. Marka: 60

Mote - The paper is divided in five independent units. Two quesijons will be sel

from ench unit. The candidates are required to aftempt ane question from each unit

Mote ;- The paper is divided in five independent units. Two questions will be set

Frofi énth unit. The candidates are required te atftempt one question from eack ualt,

Unit 1 Analytical conditions of equilibrium of coplanar forees, Virtual Work,
. Caenary, Center of Gravity, ’ )

Unit 11 Forces in three dimensions, Polnsot’s central akis, Wrenches, Bull linss
ard planes, Sinble and unstable equilibrium,

Unit Il Velacities and accelerations along madial and transverse directions, and
along tangentiol and normsl directions, Simple Harmonic Motion,
Bectilinear motion under varishie laws,

Unit Y Modion in reslsting medium, Hooke's law related problems on horizamtal
lndlvmul elastic strings. Constrained motion, circular and Cyelaidal
motion,

Uit ¥ Impact, Direct and oblique, Central forces, Contral orbits, p-r equation.
Apses, Time in wn crbit, Kepler's laws of planstary mothos,
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Teathooks and Refereaces:

1. A Text Book oo Dynamies: M, Bey & (3 C. Shasma, 5.Chand and Co.,
Mew Dielhi, 2004,

1, Elementary Mechanies: DU Gokhroo and 5. L. Bhargava, 1PH, 2002,

i, Theelements of Statics & Dymamics, Parte] Statics: 5.1, Loney,
Cambridge University Press, Cambridps, ¥ ed,, 1934,

4.  An Elementary Treatise on the Dynamics of 8 Particle and of Righd
Bodies, Metric Edition: 5.1 Loney, Surjeet Publicslion, New Delhi,
1588, -

5. Elements of Dyaamdcs: D.t-ﬂuk’h‘nu., 5R. Saini, & BLK, Arom, JPH,
1998,

6. Dynamies: YN Csur, ALK Mathur, & M.C, Goyal, Ramesh Book Diepot,
Inipar-Mew Dedhd, 2008-09.

7. Elements of Staties: B C. Sharma, 1,0 Gokhroo, & 5B, Spini, JPH, 1996,

CC: & Sehaoling, sociabizathon and Geader Concerna

instrecibonsl Time: & perfods/week Max, Marks: 7%
Exam. Duraikon: 3 Hours Exiernal: 60
Intermal: 15

Objectives of the Cowrse:
U completion of course, the stadeni-bzachers will be able to:

#  become aware of the processes of socialization sl home and school that
=il &3 shaping factors in identity formation of the school going child {in
Indisn contexes)

#  refleet eritically oa factors that shape identity formation snd influence
semse of pelf of the growing “susdent’ nz well as “teacher” in school &
well &8 out of school.

*  wnidsrstand the processes that have shapedicontings o shape ane"s oan
sense of identity & “studient” and & "person’ located in multiple soctal
conbekts and rojes

*  reflect on ane’s sspirations and possibilities in order 1o develop a growing
sense of agency as o tencher’, n 'professional, e well as a8 ‘amsn belng”

¢ |ears abowt pender issoes in school, comicwlam, fextunl materials scross
disciplines, pedagogical processss and s Intersectbon with olass, case,
culture, religion and region.

Conrse Outhineg:
Unit I: Secialization snd Development of Se1f

#  Understanding the pabure and processes of sooialization
At home: family 85 & soclal instivation; mpact of parenting style'child
rearing prectices; irangmision of parestal expectations and values;

In the community: neighbourhood, extended famiby, reliplous group and
iheir socialization functions

Al school: impact of entry 10 school; schoo] as 6 social instimion; value-
formation ih the context of sthooling;

s Understanding interfice hetween home, community ard schoot; inter-
linkages within wider socia-caliural context ’

Unit Tl: Emergence of ‘person” apd “identity”

= Undersiansding ‘identity formation”; emergence of maltiple identities in

the formation of a person placed in various socinl and institutional

o
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contexts; the need for inmer coberence: mannging conflicting *identities’,
¢ Detersminants of identity formation in individuals sd groups: such as
caste, class, pender and religlon

* The influence of peer group, media messages, technalogy, and
globalization on identity furmation in contenporry Indian soclety

Unit 1: Schoaling and identity formation

*  Schooling e 8 process of identity formstion: escribed, acquired amd
evoiving

*  School as a site of identity formation in tencher and students: school
culture and ethos, leachbig-learnin fees and
™ b= § prectices tencher discourse in

«  Potential robe of school in developd i mamisise
Sl oping mationsl, seculer and ha

Uit IV: Coping with saclal complexities: Role of education

. E:tpu-u_il_u; humen activitles and relations; decreasing unhealthy
competition, uncerizinly and insecurities und the resuitant identity
condlicls

» Lndg concept of “vasudhaiva kutumbakam' and *sarvadhanm samblava’,

" chevance of education for onented values and iw

Urid % 1 Gender and Education i PR

+  Gender Identitics and Socialisation Practices in: Famity, Schools,

Cther Formal and knformal
, ® mmmmmmmm Fati, Lierscy. Recent trénds |
in Women s educathon.

* lssued related to marginalized Women: ST/SC/Minorities, Physically
challenged women, vietims of vislence.

Modes of Learning Engagement:

* introductory lectuncs-cum-discussion, to imroduce key themes of the
course — sechalization, identity formation, sociological notions and
experientinl sense of *seli” e

* Dtrm of schools amd classrooms (hrough the lens of cousse themes;
inberviews with teachers; making field notes '

®  Group discussion and exploration, around selected readings and key

guestions

Viewing selected documentsries and flm clippings

Writing critical reviews of resdings and fims viewed

Presentations of reviews

Rmmwm writing, lovwards seif-understanding, on given
togacs

*  Joumsl writing, on course experiences (1o be initiated with this course;
ber be continued through the year, with occasional sharing with a ‘mentor’)

FPracticum:

L. t;i:_\;'in & school and studying the role of school b socialization of the
chi

I Freparing notes on ways of managing conflicting identities with
illustretions,

3. Swdying the schoel activitics which enbances secalar identity in children,

4. Observing school processes that contribute 1o peaceful fiving of tkachers
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ard snsdents.
5. Demrbing ones’ own process of sociplization quating some experiences.
B, Write s paper on effions of the Central 2nd Stae povemements for Gendes
lurlsprudemies.
7. Heview ope recent articks on Gender Issuss in Education,
&, Prepare o report on recent trends in Educationsl development of girl child

tn Inclin
Modes of Interasl Axsessment Marks
Writien tests 1t
Agiy twe of the Practicum 05
Sugpested Headimgs:
. Pathak, Aodjit (2002}, Social Implications of Schooling. Wew Delhi. Ragnbow
Fublishess.
2. Kumar Krishna (2004). What is Worth Teaching? 3 edition, Orient
Lo oiviceen.

. Krishnzmurti, 1. Edlu'-ﬂmmdﬂ:mmlt'munﬂ.lﬁ: EFI Pubdicadions.

4. Batles, 1. {1950} Gender Trowble Fmrllmlndl.lﬁ:rul:m of tdentity.
Hew York.

5. Sharma, R&.E..Ammm (Z003). Enedian [Maspora 1n Search of [dentiny,
Mysore. CTIL.

6, Kumark, (20011 Prejudice and hm Scheod Hizrorles of the Freedom
Straggle. New Delhi. VikingPengui
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im Imdia. Mew Dedhl, Sege Publications. .

. Bonnie G Smith, {2013). Women's Snidics: The Basics, Rouledge.
Dievaki Juim gned Pam Fajpat {Ed) {20035 Marrafives frogn the Wamen" 5
Stadies Family, ¥ew Delhi, Recreating Knowledge, Sags.

10, Dapankar Gaypla (Ed.) (20047, Caste it question Identiy ar Hicsanchy, ]'-il-:w

Dedhi. Soge Publications,

11, Kamala Ganesh & Usha Thakkar (Ed.} (2005). Cubiete snd bMaking nf‘
Fdentity in Endn. Wew Delhi, Sape Publications.,

VE, Sarasweth, T.5, (Ed.) (1999}, Calture, Socialization and Human
Development. Theory Research and Applications in India. Wew Delhi, Sage
Publication. ]

13 Sen Amartya (2004). kentiy and Violemes. The [lusion of Destiny. Mew
Delki. Allen and Lane Penguin Books Indin Pvi, Lid

fd. Shashi Tharoor (2007). The Elophant, the Tiger & The Cell phone,
(Pasticulnrly part two of ihe bobk) Mew Delhi. Penguin Viking.

L5 Seindvas MM {1988) Social l‘.‘hm in Modern Indin. Bombay. Allied
Fublishers,

i6. Vidyansihan, T.O (1989), ‘Allh:u'l!}' end ldentity in India’, in “Another
Indin." Dine datus, Fall, 118 {H}: 147-69.

17, Blaiibreyi Krishna Baj, (1986). Women Stadies ln Indin — Some
Perspectives. Bambay. Popular Prakasham.

18 Rege, Sharmile (2002 (ed), Sociology of Gemder. Mew Delhi. The Challenge
of Feminist Sociological Knowledge, Sage.
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20, Bhaszia, Eamila (20000 Understasding Gender. Mew Delhl: Kali for Woemen.

©

M.D.ELL Syllabus f B.5¢, B.Ed. Programme (RIE Scheme) / 105

Group € : Developing Teacher Sensibitities
Sgction 1 : Experiences for Teacher Enrichment
ETE 1: Streagthening Professional Developmeni
Ingtruetional Time: 2 periodefweek Max. Marks: 50
Exam Duration: 3 Hewrs Internal: 50
Objectives of the course:
U campletion of the course the studert-sencher will be able to:
= develop psense of initiative, imagination and discemment of kaming
potential of the rescurced available in their sumosndings.
= take spme mitintive inparsiing interests owtside the sformal coures work
Trom arange of avallable resources - the instibuie Tibrary, websites on
the internet, local events and facilities. as well ax local 3eues (in the
nelghtorhood o twwn), members of local communily and visiting
TESOUICE DETSOME
Coarse Ouiline:
Unit :Knnwing ones Library
Enowing your libeary, Librry Managemensl andAwiomation.
Lindd 15: Arrangement of documents
Types olbooks andother malerials,
Searching and locating relevant
refierence imaterials,
Unmit IMl:Likrary for professlonal development
Resources helpfol for professionad development: Newspaper, Magazines, Webites,
Leamning guides, Members of local commamity, Resoarce persons, Websites, |
Mpdes of Learning Engagement:

Learning engagement inclades lectore, discussion, observation, fizld visits

andassignments,

Practicum: Esch student teacher i3 expecied ba;

L Mnintnin a list of books and jowmnals that bave baen read,

2 Make n dirsaber with ralevant websites and notes on their learning posential,
3 Write reviews of stlenst iwa books of herhis own [nterest

4 Mnke o plan for setting wp of 8 school Ithrary snd discuss it with the

schoo! hefshe has sbtsched with and write a programme-evaiuation repo.
A smnall survey te collect information sbowt different kinds of Hbrarics
intheciny.
A praject to discern the present stotus of libraries i schoals.
[rscern learnbag oppomenities in the locel envirommens, and creats an
oocmeion and/or & Arabsgy for some sigmificant leaming for fellow students.
Interview resource perscasfmember of local community andfor organize
o *leaming encounter” with ary of (hem for thelr Bellow students,
Modes of Internal Assessment Marks
Writtentests i
Preperation of BibHography 1d
Evaluation of ome referencs book 10
Anadytical stady of & schood library [{z]
Sagpesied Resdings: '

I. Krishma Kumar (2008). Libmey Organization. Mew Delhl. Vikes
Publishing House.

-

= e




166 / M.D.S.U. Syllabus / B.Sc. B.Ed. Programme (RIE Scheme)

2 KrishoaKumar (2000), Reference Service Mew Delhi, Vikas Publishing
Howse.

3. Krishna Komar (2009} Library masusl New Delhi Vikas Publishing
House,

4 Krighna Komar (200%). Libeary Administratlon andMasagement,
HewlDelhl. YikasPublishing House,

3. Roshan Lalbivtel (1978), LibraryAdministration. New Delhi
Metropaliven Boeok.

Groap D : Pedagogical Courses
PC L: Pedagegy of Science

{for PCM Group)
Imstryctionnl Time: 4 periodaioesk Max, Marks - T3
Expermal ; 60
Imternal = 13

Exam. Duration; 3 Hours

Oibjectives of the Comrse:

Oin completion of the course, the stadent teacher will be shie to

- gahn ingight about the natare of seience and {8 curriculsm.

=  oomprehend ihe approeches and stredegies of leaming science st secondary
level.

*  upply pedagogic aspects in tenching-lenming of science Eﬁdﬂ'ﬂl}'h}'lﬂm

sppropriate teaching siralegy.

*  discus e Lpio in sience, constnact Lest items te measure abjectives belonging
to various cognitive levels,

® i besching aids effectively in leaching science.

. gain the knowledge and compretsnd the principls of curmiculum and anakyse*
the organiration of scienoe content al secondory bevel,

- select and use the relevsnt methods, sirategies ond approaches in science
class and laborstany,

= develop skills in. crganizing, using and mairtaining the available resources
in teaching sciemce,

- trinzfer the fumdamental experimental skills tv the papils and orgenize
different activities related wilh science processesikills to the pupdls.

Course Outline:

Umit-1

Mature of Schence and ity Curricobuem:

MNature of Sciemee: History, Philosophy and nature of seience, its rde and importance

in daily life, Science as intend iscapiinary area of learning, developmient of science

a&nd technolopy, their imerdepeadence and impact on society, development of

scieniific attitude and values through science education.

Cuorriculum Development:need and sabient features of combeulum stratzgy and

principles of curriculum consiruction, trends in science carricabum, development

of science curricklum in Indin, basic ariteria of validity of o scéence cumicalum in

the lght of BCF — 2008, carriculem for the secondary level. Objectives of

tachingscience of Upper Primasy level and Secondary level, Analysis of syliabus

and texibooks of sclence at Upper Primary and Secondary lsvel

kefim, Pess barks © 37

M.D.5.U. Syllabus / B.Se. B.Ed. Programme (RIE Scheme) / 107

Unit 11

Approgches and Strategies of Learning Science

Lesson Planning:Instructionnl ohjectives, identification of teaching poinis,
organising the content, designing leamning experiences, Pedagogical shif} from
soience &t fixed body of knowledge to process of constructing knowladpe,
Scientific Method: chsorvation, enquiry, hypathesiz, expefimemzation, daia
collection, generslization.

Unit and Lesssn Planning: wiing constructiviar spproasch, aking exsmples from
specific confents of scienee such as electric circuil, magnetic effects of current,
phyzical and chemical changes, anbmal and plant Elngdom,

Sirategics of Learming: inguiry approach, experimentation, problem solving,
concepl mapping, collaborating learning and experientisl leambng in science,
Fecilitating leamers for self-study in science,

Learning Resowroes and strengihening Schence

Leaming Resowcexidentification and vuse of leaming resources in scisnce from
immediate epvirenment such as natural pH indicators, common salts, fruils, lenses
and mirrors. inter-conversion of one form of encrgy to other, explaning aitemative
souwrces of energy, sudio-visual materials, mieltimedin-selection end designing, use
Gf ICT in learning sciemoe,

Initructional resources: mubtimedia, computer, charis, models, improvijed
apparatus snd their role and fanetions.

Strengthening of Learning Science: organisation of practicals in laboratory, use
of schence kits, Investigatory project, feld mips, sclence clitha, n:l-muhlmmnl‘
wiarksheets.

Lindt 111

Planning and Pedagegic Aspects in Teaching - Lesirning of Science

Lesson Planning and beamimg concepts of science such as Mewton's laws of motion,
universal low of gravitation, beat 84 enesgy, temperature, iranster of leat, reflaciion,
refraction end total internal reflection of light.

Moks concept and Avogadro's sumber, strectane of alom, perlodiciny of slements,
acid, base & sult wned pH scale, carbon and its compounds,

Mutrition n amochs end. hopper, digestive and respiradory system in anlmals, control
and coordination in animals, reproduction in animals.

Photasynihesis, frctars affecting the process of phodosynithesis, respiration i plants,
transparasion in planis, aseoual 6 sexuzl reproduction, pollination, fertilization
and pertheno-geness in plants. Herslity ndvmnuru.m-unr:hmm.
BMA & DNA

Umit IV :
Exploring Learning of Science
Exploring leaming of science concepis such as ebeciric cirowits, series and parallz]
cpmbnation of eircuils, elesinie tumenl, messurement of curtenl and patantial
difference, ohm's law, resistance, factors effecting resistance, ebectrical ensrgy,
elementary Meas abowst oo and doe. motors, chearsclenstios of metals, metallusglcsl
operabicmi-dressing of the ore, calcinations, ronsting, smelting and refining, concepd
of electrode potential and electrochamical series, reactivity of meinls and mon-
metaly exiracticn of metalks like iron, coppér and alurniniom,

Types and & uctars of cell, briel scoount of functlons of variows cell organctles,
cell divigion, elementary iden of mitogis and meiosis. Struciere and funclion aff
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meristems (apical meristems), pormanent fisue (complex, secneiory | siractung el
functions of epithelinl, conmective, muscalar end pervous tissees, feeding
mechasism, nutrisnic, batance dist and nutrition deflciency disensss, communicable
nd non coramunicable diseases.

Unit ¥

Evaluaticn i Sclenes

Modes of evaluation: oral, observation and written, objective and essny type
guestions, Types of ohjective tedt items; short answer type, multipls choice fype,
fill-in-blank type, true-fakse, matching type, constrsction of test ifems: achievement
sest, diagnostic test and thetr construction, Preparation of blue print: taking exemples
of concepts of science mentioned in -snit 111 and IV, contimeows and comprehensive
evaluation For averell development of child,

Tools end Techniques of Assessments learning indicstors, performance-based
pssessment, leamers' records of oheservations, fickd diary, oral presenbation of leamers
wark, partfislio, assesement of project work, assessment of leaming based on comtent
preetioned in unit [1 and 1Y,

Modes of Learning Engagement: _
Cansiractivist Appresch: Activity based lenming experimentation, Interactive
lenrning, Croup work, demonstration method. Peer leaming, Project work,
Asglgnments followed by presentation, Discussion, Inguiry spproach, Cancept
mRpTHng e1c.

Fracticum:

Adtivities based on Sciemee syllabias af Classes IX and X

I, Preparation of teaching nids: charis, models, Preparstion of one
voarking madel.

2. Preparation of 8 mode] lesson plan followed by scminar! prescrtation
biefore the whale group. :

1. Preparation of kit for teaching leaming of o iopic along with write up
{nome of undt, name of the theme/topie, material gsed, proceduns,
leaming outcomes). ;

4. Preparation of blue print snd construction of an achisvement tesd, s
adminisirmiion on one secthon of o class and analyves of esults.

Practicals;

1. Study of lews of reflection and refraction.

. Werificntion of Ulm’s law.

3, Demoastratbon of Magnetic effect of current.

4. Determination of given resistance and speeific resdstance of materizl

using whieal stone bridgs and post office box,

Preparation of crystals of copper sulphate. ]

Study of Exothermic end endothermic, combination and decomposition
reactions. |

Prepamtions of gases (H.,, O, & CO, J and study of their pmp:.nha.l
Sruddy mature of soft and waler mtgﬂumhlnmphmd-:
peamoval. ;

9, Preperation of blood filmMlood groap testing .

16, Stady of diffusion and osmosls.

1. Study of svoldtion of CO, and heal in respirtion.

12, Study of evalution of O, in photosymtlesis.

o8]

m
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13, Check adulieration in food Hems,
14, Demonstration of imeraction betwetn & magnet and current.
L3, Examine bacteris from curds and milk ender microscope.

Medes of Internal Amesiment Mlarks
Writien Tests i 10
Amy Two activities based on Science syllabus of Cladses [X & X from
5r Mo, 1-4 2
Practical Work: any two practicals from 5. No, 1-13. 3
Suggested Readiags.:
1. Lewis, J. 1972 Teaching of school physics, Penguln Bock, UNESCO,,
2. Ansderson, Hans O and Koutnlk, Paul G 1972 Towards More effective
weience Insiroction in secondary educalion. The MusMillan Co., Mew
Yoirk and Courier MacMillan, Londos,
3. Das, RC. 1984 Curricnlum and Evalustion. Matissal Council of
Educetiona], Rescarch and Training, New Dethi,
4, Driver, K The pupil as scientist, Open University Press, Buckigham, 1953,
5. SaxenaA.B. 1988 Vigyan Skikshan Ka Avonjan Har Prasad Bhargava &
Sons, Agra,
6. Sclence for Class 1X and X, NCERT Publcation,
T.  Mational Currlevlum Fromework 20505, HCERT Fublication, 2006
B, MCERT (2005} Mational Curricubum Framework, Mew Dethi, NCEET
9. Science Teschers and Educators 1983, UNESCO Bangkek
0. ?D-I&IIFBI:TMH Education Corriculum Framework 197ENCERT, New
TH. Tenching Life Seiencet I K. Sood, Kohli Publicatlon,
[2. Science Teaching In Schools by Du RC {1985) Sterling Publication,
13, Science for Class X and X, MCERT Publication MNew Delhd
4. R.C.5harms Modern Science Teaching, , Dhanpet Rai & Sons, Delhi.
13, 1[;:.;.?“ Techknology for College Teachers, Sterling Publishers. New
16. Food and Nutrition by E.F.G Arya Book Depot., New Delbi.
‘Web Siies ¢

1. hitpaivwanwbe.

FC 1: Pedagogy of Physical Science

{for CBE Group)
Inatructions! Time: 4 periodsiweek Man. Marks : 75
Exiernal : 80
Ieteruad : 15
Exassm. Duration: 1 Hoors » Min, Pass Marks: 17

Objectives of the Cowrse:
Om completion of the cowrss, the shadent teacher will be able to:
*  gain insigit sbowt the nature of sclence and its curmculum.
+*  comprehend he approaches and strategies of lesrning physicsl science ot
secondary level.
*  apply pedagoglc sspects in teaching-Jearning of plysical science sffectiv
by ndopting nppropriste teaching sirategy. ¥
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. discuss & bopis i sctencs, corstmict 556 items to measare ohjectives belonging
10 various cogritive levels,

. wie leaching nids effectively in tenching science

#  guin imsight the salien Seatircs of corviculum, sirasegy and principles of
cuericulum and sclence cumicalum for the secondary level,

= eomprebend the objectives of teaching science nf secondery lewel,

#  apply the principles of learning processes in the tesching of science.

& leach & topic in science effectively by adopting approqirisle ieacking
srabegy.

#  construct test vbems B0 mcasure objectives belorging o various cognitive
fevels,

s st effectively the tenching nids in teeching science.

Course Dutline:

Unis-1

Mature of sciemce mnd its Currieulum:

Nauture of Science: History, Philosophy nnd nature of schence, 168 rale and inportancs

in daily life, Science as interdisciplinary area of learning, development of sciencs

end technology, their inferdependence and impact of Soiely.

Carriculum Developmentineed and salient features of curriculum,strategy and

principles of curriculum construction, trends in science Gurriculum, developmient

of science curmiculum in Indie, basic eridecia of validity of a science curriculum

the light of NMCF = 2008, curriculum for the secandiry level. Objectives of

tenchingscience 2l upper primasy level asd sscondery level, Analysis of syllabus

anel texthonks of science nt upper pramary and secondary level.

Lnig 11

Approaches and Sirategies of Learning Physical Scieace

Letsan Planning:Pedagogical shift from science s fixed body of knowledge o

process. of comstructing knowledge, acientific method:observation, enquity,

hypothesis, experimentation, deta collection, generalization, unit and lesson

planning: using consnsctivisl approsch taklng examples from specific contents of

sebence sach s electric circudt, magnetic effects of current, physicel and chemical

chamjes.

Strategies of Lenrmdng: inquiry appronch, experimentation, problem solving,

concepl mapping, collsbornting learning and experlential beaming in science,

Facilitatimg learmers foe self-ciady in science,

Learning Resources: identificntion and wse of learning resources In schence

from immediste environment 2uch as natural pH indicators, comman sakis, firufts,

lenses and mirrors, infer-conversion of one Form of enengy 1o oiber, explosing

allernative sources of energy, improvisstton of apparatus, aedio-visual materinls

multimedia—selection and designing: wse of ICT in leaming science.

Strengthening of Learning Science: onganisation of procticals in laborstory, use

of scicnce kits, investigatory project, fickd trips, science clubs, science fairs,

relntionship betwaen selemee and other subjects, scientific nftilude, development

of valocs theough science cducation, concept mapping and s use, co-operative

lenming,.

Umir 101

Pedagogic Aspects In Teaching - Learning of Physical Science

Pedagogic mspects in beaching-leaming of sciencs concepés such pmatune al milser:
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classitication af matier based on chemical constimtion elements, compoands and
mixtures, types of mixtares- homagenous and heterogeneous solution, stoms and
mlectled, atermic theory of maner, atomic nnd molecubsr masses, concept of mele,
chemical reactions, types of chemical reactions: combination, decompasition
displacemnent reactions, elecironic cor ~ept of oxidation redwction, exidation number
of redos reactions, elementary idea of electro chembcal cell and dry cell.
Flansing and Pedagogic Aspects for Teaching - Lesrning of Physical Science
Flanning and pedagogic aspects- leszon planning and leaming ol scienceconcopts
such &8 Charge, electrosiatic force, qoantizaiion of charge, oapEsitance, potential
and potential differeace, Om's baw, serics and parallel conmections of resistances
and capacilances, electric power, magnetic cffect, heating effect of carrent, Farsday's
law of induction Lenz Law, motor and generators, oscillathons and waves, periadic
ﬁdnmptﬁui: mention, sound as wave motion, longihedinsl and fransverse waves,

nit I
Exploration of learning of Physical Science
Exnplaration of leaming of science concepts such as displacement, maotion and s
trpes. speed, selocity and accelérstion, angular velocity and acceleration, force:
magnitude and dircctien, addition and subtraction, resudtant, batanced and unhalanced
fores, mamentam, work: work dane by force. dependence of wark on refagjve
orientution of farce and displecement, energy (kinetic and potential) wirk - energy
equivalence, power, conversion of K.E. into PE. and vice-versa, law of comservation
of encrgy amd momentum, grovitation: Mewion's laws of gravitation, acceleration
due 1o pqvi‘ry. factors nffecting *g”". Chemical resctions, type of chemical renitions -
bﬂﬂ'lh:urmm,dnmmpmfdnﬂ. displacement reactioos, endothermie and exothermic
reactiont, concepl of oxidation, reduction, redox reactisns, e of réaction, fkclars
wuﬁm like concentration, tempersture, pressure and catalyst

mil
Evalsiation in Scienee
Cancepd of CCE, modes of evaluation: oral, observation and wrillen, chiective and
eaEdy ypo questions, types of objective tem items: short answer Type, mulliple
choice type, fili-in-blenk type, true-false, matching type, making of test items,
nchievement test, disgmostic test and thelr construction, preparation of hiue print
taking examples of concepts of science mentioned in anit 11 and 'V, comtinwous
and comprebensive evaluation for overall development of child.
Tools and Techniques of Assessment: development of learning indicatars,
Performnnce-based assexsment, bearners’ reconds of obsarvathons, field diary, oral
presentzlion of learners work, portfolio, assessment of projest work, constrection
ol lest ftems and administralion of tesis, exploring content amd agiessments of
leaming based on content mentioned in unit IIL and IV,
Modes of Lesralng Engagement:
Coastructivist spprosch; Activity based leaming experimentation, Intersctive
learming, Group work, Peer leaming, Project work, Assipnments followed by
presentation, Distussion, nquiry approach, Concept mapping =1,
Practicum:
Aciivities based on Science syllabus of classes TX and X

.  Preparation of one working model.

1. Preparstion of s model lerson plan followed by semingr /presestation before
the whobe group,
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3, Prepasation of kit for leacking leaming of & topic abong with wrile op (name
of unit, name of the themefopie, materinl wsed, procedurs, lenming
OUACOTEL L

4,  Conmrsclion of an achievement esl, ils adminitration oo one section ola

clags and anulysis of resules.
Practical Work

1. Preparation of designs of idesl Labormory! Herbarium Agquarium ferrarium.

2,  Mezsuring the rates of weter absarption snd koss in plants and animals,

3. To design and perform experiment to demonsieate that by product of
Respiration in plamts and animals is heat,

4, Todemomstrsie oxygen cansumpibon during respiration in plants and anlmabs,

5. Perform experiments to detsct the presence of carbahydrates, lipids and
proteios in ford by quallative chemical tests,

6. Mersurement of length, mass, fime, iemperature, curmens, voltage,

7.  Graphic manipulation like (8} distsnce-time geaph (b} velocity — time graph
{2} yrliepe — cuwment graph (d) tlemperature - lime graph.

B.  Stady of motion wnder fonce (design and demonstration).

2. Metheds of preparation of comenon lsbomiory rengents.

0. Separstion of substances of & given emdxture [ke (i) MeCl, MH,C] and and
nd (i) Salpher, NaCl and Iron scrap,

11, Demons:ration of laws of dlectromegnetic induction.

12 Study heating effect of current. :

13. Cmalitative chemical fest for some common food stufffa.

14. Preparation of Chlorine (C1,) and Ammonia (NH,) and Study of thefr

properties,
15, Swmdy natuse of soft and hard waber,

Modes of Enternnl Asseiament Marks
Writien Tesi {[1]
Any Two sctivities based on Scienice syllabus of Classes [X & X
from the 5.Mo. 14 F i
Practhcal Work: say bwo praclicals fom S 8o, 115 3
Elﬁuﬂ Readiags:

FK. .G Makr, lﬂi Principle of Environmental Biology, UNESCT mraining of

sciemte ieachers and educeiors Banghok UINESCO,

MNCERT: 1978 Teacher Education curricuburm framework, NCERT, Mew Delhi

Science Teaching in Schools by Das. RC.{ 1983, Steréing publicstion.

4.  Moidem Science teaching by Heiss, E.d. Oboum, E5. Hoffman, C.W (1961)

helacdAillian Publicaticon, Mew York.

MNUCERT (20046) Science for Class IX & N. MNew Delhi. NCERT.

Lewis, 1. 1972 Teaching of schoal phyeic, Panguln Book, IKESCO..

T, Anderson, Hans ( aad Kouinik Paul G 1912 Towards Mare effective science
instruction in seeondary education, The MMacmillan Co., Mew Yok and Courier
Macnillan, Londan, !

i Das; "RC. 1984 Et a. Carvlculum and Evaluation Matioms]l Council of
Educatioral research And Training Mew Delhs,

9. Driver, B 1983 The pupil s scientist? Open University Press, Buckingham,.,

i, Sl.wu._.-!.]! 19E8 Vigyan Shikshan Ka Ayonjan Har Prassd Bhargave & Soms,

ot

o 1
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i1. MCERT {2006) Sclence fior class 1Y and X | New Dethi, HNCERT
L2 HWCERT (2005) Mationa Corricelom Framewark. Mew Delhi, HCERT
Web Sltes -

P- 2: Pedagogy of Mathematics

(for FCM Group)
Enstrucibonal Thme: 4 periods/wesk

Miax, Marks 78
External: 60 ]
Internal = 15
Exsm. Durstion: 3 Heours Min. Puss Mark 127

Objectives of the Course:

On completion of the courses, the student teschers will be sble to:

¢ zoquire & chear perspective of the naturs of mathematics

. gain imsight on the meankng, ratore, scope ond objective of mathematics

education

appreciste the changes in curriculum and evolve mew approaches to teaching

Tormulnte instructionnl ohjectives for different topice of mathematics.

apprecinie mathematics 1o strengthen the student’s respurce.

design the process of developing a concept.

sppreciate the role of muthematies 1n diy-to-day lifke,

channeline, sxplain, reconstrect and evelante their ikinking.

pase and solve meaningful problems,

appreciate the histericel perspective ond contribution of Indian

mathematicians in development af 1he subject,

appreciaie and explore Technolagy ntegrated Mnthematica Module (TIRMM)

based on different subject speci fic open source softwan: on vasious cancepls

of Geometry at secondary stage; and

*  appreciate and develap dynamical digital applets with emphasis on process

imvolved in teaching and leaming of mathernatics ot secondery smpe.

be conversant with the neture, vahets, strocturs and scope of Mathematios

interpret the princlples of child development for planning lessons;

understand the principles of leaming

upsdersiand the principles, processes relaticnskips ond to deslgn appropiciaie

utralegoes

fior teaching.

design npproprinte nctivities far developing & concept,

design mathematics lzhormbory, .

develop competencies in desipning appropriate diagnostic nd remedial tests.

consinect appropreale assessmnent inols for evaleating mathematios lsamings

appreciste the imporance of mathematics lab i leaming mathematics,

develop the competencies in preparation of appropriate teecher abds wnit

plan lesson plon and =8 items,

L conEtrect appropriste assesment tagls for evaluating mathematics leamdng,

*  approcinic and develop Technology Integrated Mathensatics Module (TIMDM)
using on different subject spocific open source softwere on various concepts
of Geometry at sccomdary stage; nnd

- W R W
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appreciate and develop dynamical digital applets with emphasis o Process
invedved in tenching and Jearning of mathematics at secondary stage.
explzin the mesning of evaluation

infer the effect of evalustion on siudents

Course Cutline:
Lmit I
Mature of Mathematicn

-
L]
-
L]

Exp
.

Human Meeds a3 a Basis of Growth in Mathematics
Mathematical Statements ore Unambiguous, Truth Criterin, Lse ol S3ymbols
The role of Intitstion and Logie in Mathematical Thimking
Axinmatic Framework of Mathematics - Axioms, Puostulates, Undefined Tenms,
Drefined Terms, Ressoning, Type of Ressoning, Proofs - Types of Proofs.
Longupge of Mathematics
boring learners
ﬁ:va:[ng lemrner’s sensitivity like listening, encouraging learner for
ng, MISINg querics, appreciating dialogies among groap, promsat]
the student’s confidence, ks s oy >
Exploring ways of Leaming Engagements
Providing oppartunites for groap activities, Groupdindividual presentation,
Providing opportunity for sharing idess, Expasing to exemplar constructivist
bearning sitwations in mathematics, Visit to district, smee and Bationad level
sclence exhibltion! field visit, Audio wisual presentation followsd by its
analysis and discussion, Reflective written assignments, Case studies.

Unit 11
Abms and objectives of Mathematics

Weed and Importance of Mathematics in School Curricaby

o Social Aspects .

o Mnthematical

o Applications of Mathematics
Aims, abpectives and seope of mathemetics of the sevondnry slage,
Writiieg of objectives for sach stage (Primary, Eecondary and Sr, Secondary),
:ﬁng objectives in behavioral torms for cach dtege. Piagel®s operatinnal

|I'|i;.

Emphasis on the use of mathematics in daily IHe situations
Rabe of mathematics in other subject areas — Interdisciplinary approaches.
Developing Skillsin leamers - Problem solving, Logical thinkirg, Drawing
miferences, Hundling abstraction, Visualising ete. in leamer’s personality
Histary of development of mathematics and contributions of Indian
imathematicans.

Integration of mathematical content with activities through Matheratics
Laborstory

Dessigning nnd seiting vp models,

Terching alds and activities’ laborstory wark -ueing open source sofbware
in Mathematics Lesson (Expreasive way- 1o erente their cwn feaen scraich,
a3 they express themselves with conteatment by means of » more open
application or resource )

Idemifying activity in several conjent aress al secondary level eonducive o
the comprehension level of learner Inculcating skills in Designing,
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Demonstrating, Interprating and drowing inference of digital pplets'concrete
models,

Lkt 111
Approaches of Teaching Maihematics

Basic Principles of Methods of Teaching Mathematics-
Principles of Child Development 2nd Leaming
Problem posing / sulving in Mathematice
Problem posing: Problem posing skill contextunlised 1o recognition of
pattern, Extenzion of patiern, Formudisation of canjecture and genernlisstion
through several illestrations drawn fram learsers immediate enviroament,
Bkill develapmant of Procest Questioning, can stinulate discussion of an
idea, boading 1o further exploration and use of oral language 1o explain and
justify n thought,
Problem solving: Understanding of Problem, Splitting the Problem in known
and unkaiown parts, Symbolisation und mathematical formulation, Solving
problem with multiplicity of approaches- exploration of allernative methods
throwgh Probing questions and conerete analogies, Attitude build up of
interaal questioning  leam b0 azk themselves key questions before, during
nng after the soludon process,
Methods of Teaching Mathematics

¢ Induction and Deduction

g Analytio and Synthetic Methods

o Heuristic or Dissovery Method

Assessment mivd Evaluatbon

Exploring ways of Assessment.

Presentation and commanication skills in methemsiics, Posing conceptual
questions from simple sinatfons, interpretation und enalysis, Designing
innovative leamdng situations, Performance in group sctivity, Labosatory!
Techwological experiences, Reflectlve written assignment, Written test on
conceplunl understanding of specific topics and its pédagogy, A year and
Eusnemative assessment by the university.

Informal creative Evalisation

Encoursging lesmer to examine & variety of methods of assessment in
mathematics 50 g3 10 assess creativity, problem solving and practical
perfurmence, Appreciating evalustion through overall performance of the
child. Self and peer evaluation.

Formnal ways of Evaluation

¥arety of assessment techniques and proctices. Assessing Product vs,
Process, Knowing  ve. Doing, In practice midierm / terminal examination,
practicing continaous and comprehensve evaluation to lest peguler progrms
{ nchievement of lcamer,

Ulmit IV
Construction of concepts and Technigues of Teaching Mathematics

Trends in Organising Content

Fecall and consolidation of various concepts with varied examples and
illustrations in tesching of Arithmetic, Algebra, Co-ordinate Geometry,
Geometry, Trigonometry, Mensuration, Statistics and Probabdliy using
Inductive and Dedoctive, Analytic and Synthetle, Hewristic ,Project and
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probilem slving methods.

Analysis of concepis coherently In graded vay,

Misconcepiion and comman eriors

Develaping Diwe print for designing question paper

Identifying and organizing components for developing frame work of
question paper &l different stages of leaming different tvpes of questiong
and framing questions based on comcepis and sub concepts sa &5 to encourmgs
crifical thinking, promode logical reasoning and to discourspe mechanical
neanipatation and rede baaming. Framing of open ended questisng praviding
the scope [0 lesmers i0 give responges in their own words, Framing, of
conceptunl guestions from simples questions.

Unkt ¥
Planning for Classroam Transaciion
Marning Clazsroom Soategles:
Analysis of extual and supplementary prini materfals, connecting laby/Tield

experiences and safable plasning for classroom interaction.
Desiruble Charmcterisitic of a Good Instructions] Programme m Mathematics
Tdentifying desired outcome, desigring essential questions guiding iesching'
leamming,.
Determining acceptsble evidences that show studerts understanding.
Integrating leaming expenences and instructions - sequence of tesching /
learning experiences ihet cnable udents 1o develop [ demonstrale desined
understending,
Deweloping unit plan wnd Jesson plan for besching of methematics:
Lenming Chhiaclives
Inbrodwcticn of the toplc
o Some thought-provoking guestions
2 Flow of chapter
Examples
Hands an activities
o Self exploratory experiments (if asy)
@ Daily life application
o Application (Problem Solving)
o Interdisciplinary Applications / Froblems
HOTS questions
Extension activithes
@ Exteral Web resources for the confest
o Suggested Readings
o Thought-provoking questions that lead students to do more
oration

0

Plasning ICT Based Mathematics Lesson, Disticnt ways of using open
source software in Mathematics Legsan (Expiorsorny way onby= by giving
already created ready-made document or file snd invite them 1o explore
it.), Thinking Geomeirically (Dynamics in Mathematics using softwane)
Technological Pedagogival Content Knowledge (TPCE) Developing
campetenciss requined o make appropriate use of weclmology, leormer
tenchers will b required w make pedagopical choices critically b
when and whene iechnology should be used,
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The role of cooperative learning in mathemutics,

Lenrning Styles, Learning Difficulties and Diagnostic Tesis

Whnt ere the leasming styles in Mathematics? - Visual Leamners, Auditory
Leamers and Kinesthetic Learners, Identification of learning diffizulties,
Error Patterns, Diagnostic and Remedial Tesching, Preparation of
[Magnass: esis

Muodes of Learning Engagement:

& B B B & ®m g ¥ & - 8 . w8

= & 0 @

Providing opportanities for growp activitles.

Hands on experimentation within diginl envimument,

Cernupy Inkividien] preseniation.

Froviding opportunity for sharing idess.

Expasing to exemplar construetiviss leaming situations in tathematics.
Diesigning and setting up models, teaching aids and activities’ labomtory
wark.

Visit 1o district, state and national level science exhibition.

[Hghal presentation followed by it anslysis and discussion,

Reflective writhen assignments,

Crze studies.

Providing opportunitics for group activities,

Girougd individial prmnuﬁm

Providing apporunity for sharing ideas.

E:pﬂe.u'il:tn n:umplnt constnsclivist [earning siuntions in mathematics.
Dm;nmg and setting up medels, terching aids and activities’ laboratory

"."m: I::rdinm:t. state and nationsl level science sxhibition,

Audio visusd presentation followed by its analysis and discussion.
Beflective wrimen sssi gnments,

Case shudies,

Practicum:

I. Preparation of lexson plans on different appronches om selected content matier,

T. Preparation of teaching 2id (softwnre based sppleis and concerte matermals based).

1. Designing of mathematics kits (software based and canoerte nesterials based )
for secondary classes.

4. [dentificaticn and analysis of common srrors.

5 Study of leerning difficultics st Secondary level.

-

Development of & warking model an a topic of Mathematics.

Critical analysis of CBSE/Any Boand Secondary School Syllabus in
Niathematics.

Development of plan of mathematics respurce {concrete and digitall roam,
Preparstion and onalysis of echievement rass,

Action Resesrch on & Mathematical

topic.
Any innovative activity perform during intemship in teaching progrn

Modes of Internal Assessmant Marks

Weitiem tests L]

Assigminent and Project work s
Readingst

1. Hoy Dublsch{]963}. The Teaching of Mathematics, John Wiley and Sons INC,
Mew York snd Lobdon
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2. Batler and Wren, {158} Teaching of Mothematics, Mo-Gmw Hill Bonk
Company, INC, Mew York and London

1. Clawde H. Brown, (1953), The Teaching of Secondary Mathematics, Harper &
Brathers, Publishers, Hew York

4, (reorge Polyva, 1962 (Ix 1963 (1) Mathematical Discovery (Volume 1 and 1),
Fohm Wiley & Sons, INC, Mew York snd Londan

5, GG Corle, (1964). Teaching Mutbematics in Elementary School, The Rionalal

Press Coampany, hew Yiork

6. HCTM, USA, (198 Activity for Junior High Scheol and Middie Schoal
Mathematies, Volume — 11, RCTM, USA,

7. LL. Heilbom, {2000}, Geometry = Hisiory, Culture sand Techniques, Oxford
University Press,

B, MCERT (2010} = A textbook of Content-com=-Methodology of tenching
Mathematies, NCERT, Kew Drelhd,

9. MWCERT {2005} Position Paper of NFJ oa Tezching of Mathematics , NCERT,
HMew Dielhi.

i Johnston-Wilder, 5. & Pimm, D, {Eds )} (2004). Teaching Sccondary
Mathematiza with 1CT, Losdon: Open Unisess ity Press § MeGravw-HilL

Lt. Capel, 8., Leask, M. & Turner, T. (Eds.}(300%,. Leaming io Teach bathermatics
in Secondary School, NY: Routledge. Mew York.

12 Law, B, Pelgrum, W1, & Plomp, I. (Eds.} (HH08). Pedn- gogy And ICT Uss
In Schools Araund The Woerld Findiags Froem The 1EA Sites 2006 Study:
Springer, Mew Yook

13, Joubert, M. {20082 ICT in mathematics. Mathemath- cal knowlsdges in bsaching:
seminar series, Cambridge, UK: l..l':nirﬂ:i.]- J.nf{:;.rph'.ulgt Availahle onlies &l
wiww, maths-ed org wkimkit Toubert MEITEpdf

14, Glarer, E. M. (2000} Using Infernet Primary Sources o Teach Criteal Thinking
Bkillz in Mathematics. Santa Bas- bara. CA; Librasies Unlimited Press

15, Prichand A. {200T). Effectbve Teaching with Intermest Tech- nologies Pedagagy
nnd Practice, Thousand Ownks, TA: Sage Publications,

16, & K. Mangal, Teaching of Mathematbcs, Prakash Brothers, Lodhians,

17, A. B. Bhatnager, Mew dimensions in the seaching of Mathematics, Modem
Publishers, Meert.

18, K, &, S‘lmlm. Tesching of Mathematics, Sierling Publications, Mew Delbi

19. UNESCO: Treeds in Marhematics Teaching,

PC- 2: Pedagogy of Biologhcsl Seienee

{for CBE Group)
Instructionsl Time: 4 pertods’wesk Max. Marks 7%
Externsl : 60
Internal : 13
Exam. Duratien: 3 Hours Min. Paas Mark 127

DObjectives of the Coorse:
ﬂnml:npbﬂm of the course, the student teachers will be abls fo:
develop insight an the meaning, nefure, and effective use of different
astivitiesexperimente’demonstrations’ laborsary expériences fof
determining aimeand steategies of teaching-leaming of biological science;
e prepare and oo e letson plans and unil plans requised for lnstroctbonal
purposes;
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+ integrate with other school sebjects and to Mentify and relate cveryday
expericnces with learning of biological science;

#  explore he curricular processes and skills in sclence at secondary level
and lsboratory in teaching- keaming;

«  formulate meaningful inquiry episodes, problem-solving sitwations,
mvestigatory wod discovery leaming projects hased on upper pelmary,
secondary stages during teaching-learning of bhiokegical ssience;

#  identify pad relnte spproaches of leaching-learning of hiologicsl science
with sncinl relevanes;

= explore the process skill in science and develop competency to organise
inboratory facilities and squipment in teaching— bearming of biofogical
sclences;

s wse effectively different activitiss — ICT, excarzhon, visits, reseanch
methodology et for teaching—learning of biological science;

= examing different pedagogical issuss in leaming Balogical science;

*  comsiroct appropriate assezsment bools for evalusting leamming of biological
seismoe

#  develop ability to use biological science concepis for life skills; and

= develop professional competencies for 1eaching, Jearming of hinlogical
schence,

*  appreciats that science isa dynamic and expanding bady of knowledge

Coarse Cutlineg:

Uit I

M-l.. Objectives and Pedagogy of Binlogical Science
Dieveloping scientific attitude and scientific temper : Murare the natsral
curiasity, nesthetic penses and creativiy i binlogy,

*  Acquire the skifls to understand morphology, taxonomy, genetics, cell
biology, development Melogy ate.

#  Understanding biology in relation to society and haman weliane,

o [mbibe the values of honesty, integrity, cooperathan, sancem Ffor {ife and
preservation of envirenment;

*  Bolving problems of everyday life;

*  Enow the facis and principles of biology and its applications mrﬁiﬁlm
with the siages of cognitive developenent of learmers;

«  Specific objective of different content areas in bislogy.

Flanning for Teaching-Learaing of Biodogical Science

¢ ldentification nnd organisation of concepts for teacking-leaming ofhiokagy;

¢ Determining accepiable evidences that show leamers” understanding.

& Underitanding Constroctivist Approach

*  [Instructional maierials required for planming teaching-learning of
biclogical soience and lesrmers’ particlpation in developing them:
Identifying and dealgning teacting-leaming experiences;

#  Planning ficld visits, Zoo, Sen shore life, Botanical garden, oo

s Orpanising scivitics, laboratory experiences, making groups, phanni

G ICT applications in leasning biclogy, =
t

Mature ned Scope of Riolegical Scionce
*  Science a4 a domain of enquiry, dyramic body of knowledge nnd as o
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process of consiructing knowiedpe;
#  Diodegical Science for enviranmiend and heaith, History of biodogical
sgienge, e nature and knowledge of belogical science independent of
e ptnn

L igin of [ife end evolition, biodiversity, observastons and
in biobogical sclences:

*  biological seiences and aociety,

Learning Resources in Biological Selence

*  ldentification and use of leaming resources in biological seignce from
immedinte errvironment exploring aliemative sources;

*  Developing and designing science kit and biological science lnboratory;
Flamming and organising fizld sbhservation; Collection of marerizla, eic.;

*  Tembooks sudic-visual materials, multimedis-selection and designing

*  ICT introduction, Use of ICT in teaching and leaning, §CT resources 1o
suppont Blology tesching and learming;

#  psdearning and changing nature of classroom, challenges and deswbecks
of e-learming ’

#  [hing community mesources for biclogy lenming: Pookling of leaming
resoarces (n sehool complew/block diatrict bevel; Handling burdles in
iilisstion of resources,

Limig 111
Explering Biolegy

*  Motivating learner to bring herhis previoss knowledge in sciencebiology
gained through classroomy/enyiroiment'parents and peer group;
Cudtivaling in vesches-lenmer the habii of listenlng v child;
Generating discussian, imvolving leamers in teaching-leaming process,
encournging leamers to raise questions,
apprecesding dizlogue amongst peer groups, '
encouraging leamers to collest materials from bocal resowrces and to
developfabricate suitable activitios in biological science (individual or
group work);

*  Understending the role of leamers in negotisting and medisting leaming
in ,

Tools and Techniques of Assessment for Learning in Biological Sclence

*  Performance-based sssessment; Developing indicators for performance
wiessment in biclogical seiences; Learners record of ohssrvations;

o Field dizry, berbariom; g

o Chral presentatéon of leamers work in biological science, Pornfolio;
Aseeasment of project work in biokogy (both in the [aboratory and in the
fizld), Assessment of participaiion in collabortive leaming:

#  Construction of test ems (open-ended and srroctured) in biological
sience ond sdminisiration of tesis;

¢ Developing assessment framework in biological scieace,

*  Ameszment of experimental work in biological science;

¢ Exploring content areds in birlogical science noi assessed is formal

examinaiion system and their evaluation through varjous curriculsr
chaninels;

*  Encoursging teacherdenarners to sxamine & variety of methods of

B B & B
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pssessments in biologhenl science;
¥ Continuous snd comprehensive evaluntion,
Lrmit TV
Schowl Science Curriculum (Biological Science)

& Trends in Sciemce corficalum; Considerntion in developing ledmer-cenbned
cirdicubum in biology

»  Coneeptof urricubum, historical background of Biology gurricabum and
its studies, Biokogical sciences curriculin stady prajecl

»  Principhes of corriculum consruction, curriculum development process,
techniques of structuring and restructuring of curriculum, trends in
curriculum developmens in Biology, snalysis of existing Bobogy syllshi
gnd study of recent frendsfinnovations in biological sciences,

Bislogicsl Bcience — Life long Lenrning

®  Munturing natural curiosity of observation and drawing conclesian;
Facilitating leaming progress of learners with verions needs in biology;

»  Enswring equal partnership of keamers with special needs;

»  Stimulating creativity and inventiveness in biology; Organising various
gurricular aclivities, such as debate, discussion, drama, poster making on
issues related 1o seiencehiofogy;

»  Organising evenis on specific day, such x5 Enrth Day, Environment Day,
ebe.;

» Planning and organising field experiences, Science club, Science
exhibition; Murturing ereative talent st local level and exploring linkage
with district/stsie/central agsncies,

Limit ¥

Appriaches and Strategies of Learning Biological Seience

? s Pedagogical shift from science es fined body of knowledps to process of

canstructing knowledge, scientific method - chasrvation, enguiry,
hypothesis, experimentstion, datn collection, generalisation {teacher-
educator will {llsirate tnking examples from diffesent stage-specific
content aress keeping in mind the varintion, &g siructure and furction,
“interaction hetween living and nan-tiving, biodiversity, sic.};

s Communiction in binlegical selences:

»  Problem solving, investigstory spprosch. cOncept mapping, collaborative
learning. and experientzal leamning In biological science {ieacher-leamer
will design leaming expericnces using each of these approaches);

s Faciliating learners for self- sady

»  Lesson plan format for beasning objectives, proparation and uss ofisaching
pids. time management, recepitulation snd evalustion strategles fior
lerners and prementation of lesson plan in biological sciences in class-
ot LFAf AL O

Prafessicual Development of Bislogy Teacher
s Prafessionsl development programenes for science/binlogy teachers;
+ _ Papticipation in seminar, conferences, onling sharing membership afll
i orpenitstion; Teachers as s communify of leamers;

»  Collabarstion of school with colleges, universities and other instititions;

»  leumals and other regawrce materiels in biology education;

s Role of reflective proctices in professionsl development of blokogy
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teachers:
#  Tescheres s researcher: Leamibng to understand how children learn sclence
— petion reseanch in bialogica) science,

Modes of Lenrniog Engagement;

Constructivisy spproach, Activity based learning experimentation, Interactive
learning, Group work, Peer learning, Project work, Assignmenis fiollowed by
peesenintion, Discussion, Inquiry approach, Concepl mapping ele.

Practicum

Activities based on Science syllsbus of Clazses [X and X

1. Preparation of teaching asds: chans, models, Preparstion of one working
mndel.

2. Preparation of & mode] lesson plan followed by seminar’ presentation

" beefuire dhe whale group.

3. Preperation of kit for veaching lenming of o topie along with write up
{name of unit, name of the theme'tople, material wsed, procedure,
learming oulcomes).

4, Constraction of an schievement tesl. s adminieteation an ane seclion
of & chisz sad analysis of results,

Practicals :
. Toals and Technique in Biclogical Science

2 Perform experiments to detect presence of carbabydrares, Lipids and

proteins in fopd by qualitive test

Different Microscope and it observation technigques,

Experiments on Diflasion and osmasis

Evelution of 00, and heat in respiration
Evolation of O, in photosymhesis

Preparation n-fmnmmp: slides t}ﬂ:mmm siages of mitasis and
meinsisanimal tisses observations.

8§  Preparation of Herbarium and Herbarium |mq1m

%, Estehlishment of Scicnoe Leboraiory

10 Respiration in plants snd enimals

11, Mutrition in plands and animals
12
k]
id

e

. Exerction in plangs and snimals
. Movements in Planis and animaks
. Techatques of formulsting science project in Inborstories as per

secondary currieoium
Modes of Internal Assessment Marks
Written Tesis 1]
Any Two activities hased on Science syllabus of Classes IX & X
firom 5, Mo, 1-4 02
Practical Work: any twa practicals from 5.Mo. 1-14, i

Suggested Readings:
k. NCERT, National Carriculum Framework — 2005,

i MCERT, Positian Paper of WFG on Tesching of Sclence -2003,

3. MCERT, Posttlan Pager of NEG on Hebitnd and Lesmning — 2005

4. M. Vaidya, Science Teaching for 21® Ceniury, Deep & Deep Publications
{ 1990 Tiat Foly, Encvelopssdia of Teaching Scicnce, Sarup &
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Sons, Mew Dhelhi {2004)
Sution, CR and Haysen JH, The A of the Science Teacher, MeoiGraw
Hill Book Company Led, { [974)

R
H

B Their, IH, (1971} Teaching Elementary School Science: A Eaboretory
Appronch, Sterling Publication Pvi. 14d

T Science Tencher peer reviewsd journal for secondary science teachers)

8 Ivmrmal of Research in Science Tesching | Wiley-Blackwell)

o, Turnper Tony and Wendey Di Madro, Leaming 10 Teach School Experiznce

in secomdery schon tenching, Rowtledge, London end New York.
1, Methods of Teaching Blological Science by Dr. P Ameete, Peblished by
Meslkamal Pichlications Pvi. Lid. Educational Publishers 2008 edltion or

Ister ed,

L. Modern Science Teaching by B.C. Sharma, 1987 or barer edition, published
by Mew Delhi, Dhanpatarai & Sons,

1E  Teaching of Science Today ond Tomorrow by Siddiqul and Siddigui
published by Docka House, Mew Delki

Wehﬂllu

PC 3 Learniog to Function as o Teacher
Druration: Four weeks Mlax. Marks:50
{wternnl:50
Objectives of the Course:
O complation of the Course, the student feachers will be able 1
»  understand sbout the activities w be carried out during school internship
pEoEfkituine.
= observe clessroom teaching, vanous school activitees mdgm;l’m of
the muliiple roles of a beocher.
*  devolop skillin content analysis, prepaning TLM and observing clessroam
processed,
s plon and implement teaching learning activity for peers &nd aciual
classraam.
Fre-Internship Taskos:
(The Interuship Comenities formulated by the Insiitute will prepars 8 Schedule for
execution of Pre- Internship Tasks)
Druring the four wesk durntion, the student teachers are orlented ta the school
Infermship progromme.
Foor the fErst two weesks, they will be provided training in core teachimg skills, content
analykis, preparing Teaching Learning Matetial {TLM), writing ohsermntion reconds,
Raflextive Journals, condwcting Action Research and Case Study, organizing sshool
activities and their reporting. developing Achievement Tests, sdministering and
analyzing. Shudent teackers will also write lesson plans and take up peer teaching.
For the next twa weeks, student teachers will be placed in the schools. They will
chserve the classes being nandled by the reguler teachers is well s their peers.
Every student teacher will teach at Jenst one lesson in each tcaching subject and
reflect on the feaching,
Modes of Learning Engagemeni:
Fre internship will be carried out bath in the Instinie and the Schaol.
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Fieat two weeks they will be exposed i theoretical knawledge about internship
and receive MfoAmAton on various activities that are required to be carried oull by
the student tepchers :
Sradent teachers will get hands on expertence on performing certain tesks which
they are expecied 1o perform in tha schoal.

Iu{};:bcginni-.gm:.- bearn to teach in & simalated condithan by scaching their peers.
Mext [w weoeks, studemt teachers are attached 1o the school on full wme basks,
ohaerve the teaching by the regular olassroom teacher, teach af least one fesson in
cach tenching subject, invalve in all the activities of the school and lesm to
wralerstand the schsod.

Siudent tenchers keep & record of all the work carried awl by them In the school
{ Pretails vo be worked out).

Aades of Assessment:

The azsesement of the shadent teschers will be carried owt on the basis of their day
te déy participation and performance by a group of izacher edincstors. The details
of activities and the marks allotbed are given below.

Activity - Marks
a  Content Analysis in each teaching subject I
b.  Preparation and use of TLM during Peer Teaching
in each teaching sahject I

¢, hservation Record
Five elastes of regular classmoam teacher

Five clnsses ol pocr in
d.  Actus| classroom t=aching
Dine lessan i each teaching subject 3
Total 5i
B.5c. B.Ed. Parl -1V
Group B 1 Core Courses {(CC)
CC =1 (I) PHYSICS
Seheme Exam Duration Max. Marks  Min, Pass Marks
Paper 1 iprs. i 15
[mermal i }
Practical Shrs. 0 f 14

Mote1:  Internal Marks will be swarded on ihe basis of two internal wrinen
tests each of 20 marks for each paper ard the average of both the tests

will b taken,
Neted:  There will be tive experiments, The distribution of marks will be as
Fod Loy
Twno experiments
Each of |5 marks 30 marks
Wiva voce 10 marks
Hecnrd 10 mearks
Toaal 30 marks
CC— 1 (T ATOMIC, MOLECULAR AND NUCLEAR PHYSICS
Duration- 3 hours May. Marks : 50

Mate-  Thepaper is divided in five independent anits. Two guestions will be st
from each wnit, The candidstes are required to allempl one question
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from each unit. MESA system of units is o bewsed. The question paper

shall kave al beast 30 per cent weightage of problems and numericals.
Unit =1
Atomie Physkes: Specirn of hydrogen, Frank-Hertz expersnent and discrete enengy
ststes, Spern and Cherlach experiment, dewteson and alkall atoms, specital terms,
doublet fine struotare, soreening constnnts for alkeli spectra for 5, p, d and 1 staes,
selection rules, L-§ and J-) couplings, Atoms in a magnetic field, Zceman effect,
Zeeman splitting.
Weak spectrs; continumes Xerny spectrum and ifs dépendence on vollige, Duane’
&nd Hont's law, Charscteriatics X-rays, Moseley's low, doublet structurs of X-ray
specira, X-my absorption specim,
Uait Il
Molecular Physics: Discrete s=1 of electronic energies of molecules, guaniisation
of vibratbonal and rotational eneegles, determination of intemuclear distance, pure
rotatiannl and rotstéenal-vibmtional spectrn, Dissociation Fmit for the groosd 2nd
odhe elecironic slobed, ranaition rubes fir pone vibratiened and electronic vibrational
specire. Raman effect, Stokes and anti-Stokes lines, complimentary chomcier of
Haman and infrased spectrm, experimendal arcangements for Faman spechroscopy.
Spectroscopic techngues: Sources of excitation, prism and grating spectrographs
fer visthle, UV and (B, absorption spectroscogey, dowbie beam instruments, differont
recarding systems.
Uit 110
Accelerstors: lon sources, Cockarmit-Walton high volings genemions, Yan de Graaff
gencrators, Deift tobe, Linear accelerators, Wave guide scoclerntors, Magnetic
focusing in Cyclotron, Synchrocyelotron, Betatron, The electromagnetic idoctlon
Aceclersior, Eleetron synchroiron, Proton Synclretran,
Detectors: Interaction of charged partichss and pevtrans with matter, working of
nachear detectors, Geiger-Muller counter, propontional counter angd scingillation
coupler, clobd chambers, spask chamber, emulsions.
Limit TV
Muelenr Fisthon: Theory of Muclesr Fizsdon, Ligusd Dvop Model, Shell Bodel,
Enrrier Penetration-Theory of Spontancouws Fission, Muclesr Fission as a sounce of
Energy, The Mutlear Chain reactbon, Condithon of controlled Chaln Resctton, The
Principle of Muclear Reactors, Classification of Resctors, Power of Nuclesr Reactors,
Critical size of Therma! Reactors, The Broeder Reactors, Réprocessing of spent
fecl, Radistion hazards and Fissbon products polsoning.
Muclear Fusion: The sources of stellar encrgy, The Plasma: The fourth stete of the
malter, Fusion reaction, Energy balanee and Lewson Criterlon, Magmetic
confinement of Flasma, Classical Plasma losses from the Magnetic Coatainer,
Anamnlans bosses, Turbulence and Plasma insiabilities, The Laser Fusion Problem,
Fusion reacior
Umit ¥
Struciure of Nuchei: Structure of nucled, basie propestics (anguiar momesntum,
magnetlc moment, Caedrupole moment and binding energy), deutzron binding
enesgy, p-p and np soeitering aed genenzl concepts of nuslear forces. Bela decay,
runge of alphn pasticles, Geiger-Muiall lnw, Gamow’s explanation of plphe decay,
gamena decky, continaows and discnete specira. '
Elemeptary Particles: Classification of Elemeninry Particles, Fundamental
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imerections, [nified Approach {batic idens), The Coassreation Brws, Cuarks (hasie
itdens), Chamed and Coloar Quarks, Higgs Boson, Lasge Hadron Collider.
Texibooks and References

H.E. hand =ad (LK. Mehia, Infroductian to Modern Physics, Affilisted East West
Fress P, Lid. Mew Dielhi, 1998,

A Beiser, Progpective of Madern Physis

H E White, Infredoction to Atomic Fhysics =

Harrow, Introdwction fo Mobecular Phyzics

K F Feyneens, B B Leighton an M Sands, The Feymann I.ﬂ:hﬂnm?‘hj'ms."-hl.
[0l {Merasa Publicstions, Bombay, Defhi, Calewita, Madras)

TALitlefiekd and ) Thorley, Atcanic and Wuclear Physics {Enginsering Langeage
Bogk Socisty)

H A Enge, Introduction o Muclear Physscs {Addision-Weslyl

Eisenbery and Resnik, Quoanium Physics of Atoms, Molecubes, Selids, Mucled and
Partleles { Tobin Wilew)

D P Ehandelwal, Opsics and Aomde Physdes, (Himatsya Publighing, Bombey, 1988}

PRACTICALS

Dhuration: £ hours Max. Marks: 50 Min.Pass Marks: 18

Ay tovelve of the: fallowing experimends are 1o be performed. Few more experiments

may be 52t ol the institutiosal level,

[ Seuddy of nprmal frequencies and of two eoupled osslllaiers as function

of coupling facior.

Verification of the second law of thermopdymamics using thermo-lestrie

device a3 heat caglise and heil pusmp.

Measurement of Holl cocfficient of given matenink,

Disterminatbon of Bydherg conatant with discharge tube and spectrometer,

Determination of Planck’s constant with phato emissive colls,

Measurement of electromic charge "e' By Millikan's experiment.

Swudy of Magnetic Hysieresis parmeters using a CRO,

Study of resistence character]stics of semi-condwetor Marerizl usbng foar

probe kethad.

9. To determine ths value of 8 High mslstance by Leakage method

0, To find the temperature of o flame using DVS.

1. Siudy of flame specira of some cléments.

| 8 Tao determimne small thickness by weing thin film interference,

13. The stmdy of frequency respoise and phase relationdbip ina seri=s LCR
circuis,

14, Smdy of the absorption spectrum of iodine vapours-emergy levels,
_excitation energy and vibeational constant,

13, Study of temperature dependence of thermal radiations, spectral
distribuation, toial radiation and Planck’s constant.

15 Study of statistical disiribolion: Gavssian and Poisson's speciral
distrituation using dices.

7. Measorement of nsngnetls susceptlbilio.

18, DHn'mhznfdmhyThqqm’;mLhnd.,

19, Verification of inverse square law by Phote cell,

20. Sdy aff Faurier Analyas

."-"

Ll
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CC2CHEMISTRY
Seheing Exam Duration Max, Marks  Min, Pazs Marks
Paper 1 Yhrs. 1]
Internal 20 36
Praciical Shirs, i 18

Miobe 1 There will he three experiments. The disteibation af masks will be ns follows:
Three sxperiments (one from each group)

Experiments (1) 4 marks
Viva 5 marks
Facord . 18 masks

Tionak ) marks

CC 2 (1) ADVANCE CHEMISTRY
Durstion- 3 hours. Max. Marks:B0
Mote : The paper ks divided in five independent units. Two questions will be set
from each unit. The candidates are required 1o aftempt ane guestion fram each anit
Usbi-1 Spectral and Magnetic Propertics of Transition Metal Complexes

(A} Ebectronic spectra of Teanaltion Metal Complexes: Types ol elecironic
transitio, selection rules for d=g transitions, spectroscopic ground states,
spectrochemical serics, Orgel-energy level diagram for d' o d¥states,
discussion of the electronic spectrum of [THH,0J™ complex fan.

{B) Magnetiz Properties of Transition Metal Complees: Tvpes of magnetic
behaviour, methods of determining magnetic susceptibility, spin-oaly
formuls, L-5 coupling, correlation of p and p_, values, orbital
condribution to magaetic moments, application of megnetic momsni data
for 3d melal complexes,

Umit-T1 Heterocyeles and Bioinorganic

(A} Heterocyclic Chemistry: Introduction: Moleculor orhital phebare and
ﬂmmﬂﬂ: characterislic of pyrrole, formn, thiaphene and pyridine. Methods
of synibiesis and chemical resetions with particular emphasls on the
mechanism of checirophilic substitation. Mechanisn of nocleophilic
substitution reactions in pyridine derivatives. Comparison of basicity of
pyriding, piperidine and pyrrole.

iB} Bislnerganic Chemisiry : Essentisl and trace slements o biofogical
proccsses, metnkiopophyrins with special relerence 10 haemoglobin and
myoglabin. Biclogicnl role of alkali end alkaline carth metals foos with
special reference 1o Ca'®. Milragen fixation,

Unii-I11 Spectroscopy

{A) Nockar magoelic resonance (NMR) spectroscopy: Froton magaetie
resonance {'H NMR} spectroscopy, nuclear shielding and deshiclding,
chiemical shift and moleculer structure, area of signals and proton counting,
splitting of signals, spin-spin coupling and coupling constant,
interpretation of MR specirs of simple organic molecules such s ethyl
bromide, ethanol, scetnldehyde, 1, 1, J-ribromocthasie, ethy] scetmte,
toluene and acstophenone,

(B) Problems pertaining 10 the structare elucidation of simple orpanic
campaunds using UV, IR and NME spectroscopic technigues,

Undl-TV Chemisiry of Blomolecules
(A} Carbebydrafes: Classification and nomenciature, Monosscchuride,
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Configurstion of moncsaccharides. Mechanism of osezone formaslon,
imlescoaversicn of glecose and fructpse, chain leagthening and chuin
shortening of aldoses. Erythro and threo dimstereamers, Strocture of
ghucose including ring sie determination and cyelic stroctare. Conversbon
of glucose inte mannose, Pormation of glycosides, ethers pnd exters.
Mechanism of minsnobaiion.

Structre of ribose and denxyribose,

Intraduction to dissccharides (maltose, sucrose and Inctoss) and
polysaccharides (starch end cellulose) without involving structure
debermimation.

(B) Amins Acids, Peptides, Froteins and Nucleic Acids: classification,
structure and stcrcochemistry of aming sclds. Acid-base behavicur,
isnebectric print and elecirophoresis. Prepamtion and resctions of a-aming
aebds,

Structure and nomenclanse of peptides and prateing. Classification of
proteing. Peptide strocture determinadion, end group anaiysis, sslective
hydrolysis of peptides and proteins. Primary and secondacy structures of
* proteins. Proteln densharationrenalbundion, )
Mucleic ncids: imtroduction, Constitution of nucleic achds, Ribonucleosides
and riboawcleotides. The dowble helical structure of DNA
Unli-¥ Mew dimensions of Chemistry
(A} Nams Chembstry: Introduction to Nanochermistry, Maro and nature, nang
" the beginning, intraduction 10 earbon Nanotubes; types, synthesis and
purification, Brief introduction to scif-assembled monoleyers (SAMs),
Monolayers on Gold, Preporstion, Mixed monolayers, SAMs and
_ dpplications; Sensors, affinity biosensars, chemical sengors, oormosian
prevenlion, weiting control, moleculer eleotronica, Process of synthesis
of Mann powders, Sol-Gel process, Electmo-Deposition, Plasma enhanced
vapour decomposition, spettering of Mano crysialline powders,
Application of SEM, TEM and AFM to nanatechnology.

(B} Green Chemistry: History, need, and goals, Green chemistry end
Sustainobility, 12 Basic principles of Green Chemistry and their lI.qu'mtlm
with cxamples, Examples of green synthesis'reaction) Green starting
maieriaks, Groen resgents, Green sokvents and resction conditions, Green
catalyss, Green symthesis- Real world cases (Tradithons] processes and
green oneg}, Synthesis of Thuprofen, Adipic acid cic and selected examples
from U5 Presidential Green Chemistry Challénge Award Wimmers,

{C} Inorganic Polymers: Silicones and Phosphazenes Silicones and

. Phosphazenes as examples of inorganic polymers, natare of bonding in
& II"EIHHHPTI.EHI-H
Text haoks and References

1. Sharma ¥, B elemenizry organic specirostopy: principles and chemical
upplications paperback.

1 héchia and Bdehin, Crganic chemastry, PHI

i Danakd L. Pavia Gary M. Lampman George 5. Kriz James A, Wyvyan,
Imtroduction to Spectroscopy, Sth Edition.

4, Bahl B S & Bahl Arun 5000 Solved Problems In Orgunic Chemistry, 5.
Chand Publizhing.
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- Madnn B L, Chemisiry (or Degres Students B.Sc. JRd Year 5. Chand

Publishing.

Mafts Haider 5, Fundamental of Organic Chemistry, 5. Chand Publishing,

Pradeep, T. Muna: The Essentizls; Understanding Nanosciencs and

Mamstechnolopy, Tata Melreaw-Hill Education Pyt Lid., New Delbi.

B Kenneth 1, Klabunde and (leb B, Sergeev Manocheamistry {Second Edition)

& Bandyopadhyay, A, K, Mopo Materipls, Mew Age Internationald Publishers,
Hew Delhl

10, PT. Anestas end 1.0 Wamnes, Oreen Chemistry: Theory snd Praclice. Orford
University Press

11. Lancaster M. (dreen Chemistry; Lniroductory Text, Royal Society of
Chemistry (London).

12, Bysn M.A. snd Tinnesasd M. Introduction to Green Chemistry, American
Chemical Socisty (Washington).

13 Cana M, C. and Coonelly M, E, Real world cases in Green Chemistry,
American Chemibcel Society {Washingtan]. _

14, Cann M. T, andd Umile T, P. Real world cases in Green Cheendsiry { Vil 2)
American Chemecal Sociery {Washingbon )

L5, Ablwwalin, VK-, Kidwai, M. Mew Trends in Green Chemistry, 2004

16 [norganic Polvmers by Stoae and Grakam.

FRALCTICALS
Duration: 5 Hours May. Marks: 30 Miw, Pass Marks: 18
MNote: The students should be given sxposure of any research lahs and
instrementation center! reputed wnlveraity lab! ndustry’ pavernment
leba of porthérn regham,
A Inerganic Chemistry .
n.  Quantstative estimation of one metal volumerically from & given
erialiare.
b Toestimate magnesiam yolumetricslly from a mixtore contsining Ba*
and Mg** lons' Zn®™ and Mg™ jons.
., To esimele copper iadomelrically from & given mixtire conlaining
Pb** and Cu®* ions.
d. Estimation of Glecese with the belp of Fehling's solution,
&, Determination of Tolel hardness of water.
B. Organic Chemistry
4, Two slage preparation: p-nitrogcetanilide from Arbline and p-
Bromoacetanilide from Aniline.
b. Deiermimation of lodine value of an oilfest
€. Separation of two camponent mixmins uSing witer or MaHCO, solution
& identification of the two compenents, Preparation of one derivative
C. Physical Chemlstry
1. Colerimetry
o Determination of formula of eomples by Joh's method,
b, Verifecation of Beer - Lambert law for KMnO K Cr. 0, and
determdne the concentration of the given salution -u'fll-.zmbmn:;
2. Polarimetry
Determination of the specific rointlon of o given optically active sarmpoind
and determination of the concentration of given solution of an optically

=
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active subsiance

A, Sobvent Extraction

Separation and ¢stimadion of Mg (11} and En (11)
4, len Exchange Methad

Separatian ond estignation of Mg (1T and Zn (11)

CC -3 Zoology

Scheme Exam Duwration  Max.Marks Plim.Pass Marks
Pager [ 3 houss B0 (External) =

20 Imernad ) } 6

Practical 5 houwss a0 I8

Maote: Internal Marks will be awarded an the basis af two intermal written 1esis

each of 20 marks for esch paper and the average of both the tests will be
Taken.

CC =3 MOLECULAR GENETICS, BIOTECHNDLOGY AND
¥ INSTRUMENTATION

Duration : 3 hours
Disjectives
To esable students w comprehend the modern congepts and applied
nspects of Molecular Gemetics, Biotechnology and insrumentaiion.
Mate: The paper (s divided b five independent units, Two questions will be set
from each unit. The candidaies are required o attenpl ons quesibon from
each anit,
Undt -1
a] Mucletic scids: DMA (prokaryotic and eukarvolic)= Structure, forms,
clssmical compositbon fanctione smd units of DM A, Genetic Code
b BMA ; Genstic RMA, non - genetic RMAs (mANA, (HNA, and (R NA) -
Structure and functions.
¢} Beplication of FNA
Unit =11 -
a}  Chene mutation ; nature of mutation, types of mutation end cawuses of
mutaiion
b} DNA repair : mismasch repair, direct repair, base-excisbon, nucleotide-
excision repair #nd other types of DMA repeir Genstic discases and
faubty IMNA repair,
oy epe sxpression @ Trawseription and translation of prokaryotes amd
sulcaryates,
df  Regulatien of gene expression B prokaryotes (Lac and fryptophan
operon}
Limit =111

a) Genetle eagleeering : Gene cloning
(i} Clming vectors
[ii} Restriction endonucleasss  stagzered and blunt ended cuts,
Hzation and cxample,
[iii) Recombinant DMA techaology
by Gene amphiteation
(i} cDMAlibrary
(k) Genamic Hbrary and

Mo Marics: 80

- (T —ln

e e B
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[Lii) Polymersse chain reaciion

ch  Applentions of recombinant DMA technalogy = DMA finger printing,

human gens therapy, ethical concerns and cloming.
Umit = IV

@, Animal Cell, Tissoe ard organ calture. History of anbmal Cell & argan
culure, requirements; Charastensthes of animal ol culnire, Cabiere media
{Metural & Synthetich.

b Bterilization of glassware, equipment isolation of animal tisswee; sometic
cell fustan, hybridoma techaalogy.

€,  Elementary idea of bin informntics, genomics, proteamics

& Migrescopy | Principle struciure and function of simple and compound
mibHEseOps
b Spectropheiometry - Principle of spectrophotometer, structure of simple
& LW visinle specirophiiomeler, Principles of Chromalography,
Primciples of electrophanesis, separation techmigue af proteins and DiNA.
PFringiples of Cemrifugstion, simple, Gradient & Ultmcentric fuge.
e.  Genzral Principle & fumctions of instroment related ta ECG EEG CT
scamming &nd Sonegraphy
Texthooks and Relerences:
Muolecular Biology of the Cell, Albenis al, 5% o, Garland Science 2008
Mukeculor Biology of the Gone Waison Baker ot al, 7" od, Pearsom 2014,
Bilochemlstry, Molesular Biology and Genetics 5% od, Lippincon Wilkiams
and Wilkinsean, 20013
4, Biochemisiry D Viset & FG Ve, Wiley 2011,
5.  Immunology, Kuby T ed, Owen Pung Stendford McMillan, 2013
6, TFundesmentals of Biochemisiry, JL Jain, & Chend Pub 2014
7.  Eusentlals of Molssular Bislogy Jed, David Freifibeder, Panima Publishing
W Dielhi 1994,
& Genetics and Biotechnology, Dr KC Sond Hindi Edivon, Colkege book centre
Chaura, Basta Jaipar,
9. Migrobicdogy and bisdechinolopy, D KC Seni Himdi Edition, Cﬂlhi: bhack
. sendre Chaura Rasin Jaipus,
. Biochemistry and Molecular Bislogy, K Wilson & J Walker, ™ Cambridge
: 20100
1. Animal Cell Culture - A practicnl approach, Ed, Fobn, BW. Masters [RL
Press
12, {unther &, Stent, Moleculor Genetics, Machillian Publishing Co Ine.
13, B.WOHd and 5.8, Primorse: Principle af gene manipulation: An intraduction
i genelic enginesring.
14, R.A Meyers(Ed) :Molecular Biology and Bistechnology, (VCH Publishers)
15, Cenetics = Analysis and Principles- Robert 1. Brooker, MeGraw il
16, Principles of Cell and Molecular Blology —L.3 Kieinsmith & %0 Kigh,
Harper Colling College Publisher.
17. Malecular Cell Biology T Ed, 2013- Lodish Berk, Mamshudaira, Kaiser
Kricgar, Scout, Lipursky, Damell, W.H Freeman And Co,
18, Bisdnformatics, Shena Munjal and Shaokas, 2012 Rastogi Publications,

e it
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CGrangoirt, Shivai Rosd, Meerar-15002
19, Hintechnology — B0 Singh | Hindi Ed}, Kabwni Publisher B 1292, Ludhiona,

~141008 Punjsk -
PRACTICALS
Druration : 5 hrs Max Marks 30 Min. Fass Marks: 18
Qbjectives:

'Iﬂ-lIn'tl-l.hp the molecular amwd bintechnological lechriguees and o develop lk'.llh afl

prepariag media, separstion of mucieic ncids and culture of snimal cells,
Course Conltents:

ﬁlud'}' n:FﬂN.ﬁ.h}- Feulgen reaction in the salivery gland ghrgompsames.

L.

L lsolatlon of gesamic DMA

3. Molecular separations by chroenatogrephy, eléctropboresis, precipitation eto.
4. Isolaghon of milk protein form tie milk sample.

3. Scpamtion of sensm by using centrifuge

f.  Estimation of peatain by Bluaret Method,

7. Separsiion of plasma by cemtrifugntion.

B

Saparathon of hivmolscules by paper and gel chromategraphy.

9, Prepamation and use of calture media for microbes,

1. Preparation and use of cwlture media far antmal 15ssues.

i, Medin prepamation, media sterilization and inocwlntion,

12, Colicaluse techningues- Design and fanstioring of tesue e vloare labooatory,
cell proliferstion measurements, culture media preparation and cell
harvesting methods,

13. lzolaion and sieining of bacteria.

14, Determinsiion of pH valee of different wober samples, bood wrins and slaive

15, Qualiestive tests Tor carbohydrates.

I, Crankitative best for proe e,

17.  Qualitative test for llpids.

18, Effects of fempersure on the activity of enzyme,

19 Chast, model Power pomtmuliimedia presestation, preparation related io

evidence of evolution Hoeman Horse evohotion, Geographical time sole et
20, Siudents are expecied o visit different lnbormionies | RRL, CSIR, ICME,

Science ofnders efc, )
Gruidelines/Instiructions for Practical Examination
Max, Marks - 5 Time Allowed ; 4 Hrs
Min. Pass Marks : 18
5, Mo, | Exercig=*® Bdarks
L Wi olecular Blology Experiment 3
2. anhu?lnl Experiment
i el : [
4, Bncteriodopicnl experiment ]
5. Thstramenintion-major ' i
[ 7 Instrumantation = minar
[ Praciical record 5
. Wiva 4
B Prasect repart ([

* ps per LWGC guidelines
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CC—4 Botany
Scheme Exam Duratien  Max. Marks Min Pass
Marks
Papor 1 1 hours B0 (External}
20 {Intermal) 16
Practical 4 hoaies 71 1R

Mote: Inernal Macks will be awanbed on the basis of two intemal writhen tests
euch of 20 murks for cach paper amel the avernge of both the tests will be
teken,

CCH(D) Paper [ - GENETIC EXGINEERING, MOLECULAR
BIGLOGY, ECOLOGY & ECONODMIC BOTANY
Mote - The papsr is divided in five independent anits. Twa questions will be set
-froan each wnit, The candidates are required 1o attempt one question from
each umit

Uit =1

Tools ard Technlques i Plamt Thsue Coluare, Media Preparations , Solid media,

Liguid medin, sterilization techniques, sterilization of glasswares and mediam |

Aseptic manipulation and Culivre maintenance, Inocolation and Sub calhare,

Cuncept of Cellular tatipotency, Methods of application of micre propagation,

Haploid production, Zygotic embrvo culture, Endosperm Culture, Somatic

embryogenesis and Synthetic Seeds.

Umiz-10

An Overview of Gemetic Engineering, Toels & Technigues. of penetic sngineering,

recambimant DA tschnology , Methods and applications in agricuBure, Boniculmure,

pharmactutbsals, Gemetic markers, FCR,

Concept of genomics and proteamics, application ﬂfblﬂﬂhﬂtﬂﬂﬂ.

Umie 1TT

Atmozphers (gasecus compesition), Climatic fectors, Edaphie factors,

morphobegical, anotomical and physiological, responses of plents to watcr,

temperatare, ight and Salinicy,

Population ecolapy with special referesce (o Growth Cuaries, ecodspes, scads nnd

plast Indicators,

Community ecology with special reference to life forms, binfogical spectrum,

ecological successian,

Unde 1%

Ecosystem, Structure and function, Abiotic & blotls componentz, food chain,

food Wi, scological pymmids, energy flow, biogeochemical cycies of carbon,

nitrogen & phosphorous

General vegelation af India

Iotellectusl property Rights {IPR) and Paient,

Unit ¥

Economic Boteny: = Origin, Cultivation and value added products of following:

Cereals: Ries, Wheat and Maize

Ol Yielding Plants: Mustard, Groundnue and Coconut

Fibre Yielding Mlants: Comon, Sun-hemp

Spices : Cardamom, Feapal, Camin, Corlander
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Medicinal planis : Cpium, Clnebona, Serpepandha.
Beverzges : Tea & Coflee
Blusbber : General Account
Text books and References
o Wil LK. and Thorpe, T-A. 1994, Pinat Cell and Tizsoe Culture,
Blawer Academic Publishers, The Metheriands.
»  Kocher, 5.1 1998, Economic Botany in Tropics 2 ediion
Mpemillps Indin 1td, Mew Delhi,
e  Simpaon BB and Conner-Ogorzaly, M. 1986 Economic Boteny -
Mamts in Cur World, Me, Graw Hill, New Delli.
Practicals
Draration: 4 hotiree Max Mark: 50 - Min, Marks: 18
1.  Basic requirements of & tissee calture lnbdmtery
() Commsan Glasswane, (b) tes1 tubes, culiune tubes and serew-capped tabes,
{c) Petridish (d} Pipetie (<) Pasteyr pipetic (f) Exlenmeyer flask (g) Volumeinic
flask (h) Clesning glassware (i) Inoculation seedle and noculation loop
)i Bunsen bumee { Spirit=1amp), (k) water baths {1} Aotoclaves, {m) lamiaar
pir fow {n} Incubatos (o) Hoed sic oven (p) Colony counter {q) pH meser
{ry Eleciric balance (5) Spectro photometer {t) Centrifoss (u} binocular
Micrugcope,
1 Methad of wsing balance
Preparstion of temparany cotton phig
Freparstion of permansent eotion plugs.
Praparstbon of culture media
2d  Preparetion of liguid medium {broth)
b) Preparaiion of Solid media (POvA medium and plates)
¢} Preparstion of agar skants.
4} Prepamdion of sgar deep tubhes,
‘bethods of Stesilization.
. Demonstration of the techniques of micro-propagation by using different
explants, e axiblary buds, shoot merlsbems eic.
To determine the minimum size of quadrate by species irea curve method.
To determize the minbmum rumber of quadrate o be ladd down in fiek] ander

-

ol

To siudy the vegeiaiion struciure throwgh profile diagram

Ti desbermines modstare content and water holding copacity of diffenent types

of sodl

. To determine the dust holding capacity of different types to leaves,

I, Fibres: S8tudy of cotton Bowers, sectiondag of the cofton ovales/developing
seeds to trace the origin and development of cotion fibres, Microscopic study
of cotton and tesd for celhulose. Sectioning and siining of jute stem to show
ihe location and development of fibres, Mictoscopic structure, Tests for
lignocel ulose.

11, Spices: Examine Coriandsr, Fenngl and Cemin (hand sectiong} and opemsd
fruite of cardagmom and deseribe themn hriefly.

12, Preparation of an illastrated invertory of 5 medicinal plants ased in

Indigennus systems of medicine or allopathy: Write their bolanicsl and

Cofdban henses, partd and diseasesdizarders fior which they nre prescribed,

i
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CC-5 Mathematics

Scheme Exam Durstion Max. Marks hdin_Pass Marks
Paper-] 3 haurs &0 (Extermgl)

15 { Internal) 4
Papes-Il 1 biours 60 (Extermal)

15 {Insermal)

Meta 1:,  Internal Marks will he awarded on the bazis of two intemal wrilten
tesis ench of 15 marks for ench paper and the average of both the tests
wiill b taken.

CC-5 (I Namerical Analysis

Duration; 3Hrs Mlax. Marks: 64

Note t- The paper [3 divided in fve independent wnits, Two questions will be sei

from each unit. The candidnbes are requined to attemat aive question from each anit,

Wik 1

Erroq - its sources, propagation and armlysis, Nomerical solution of system of linear

equations, Direc methods- The matrix inversion methad, Gouss elimination method,

Ganss-Jordan method, Herntive methods: Gauss-Tsoobs Method, Gaass Siedel

i o

Umbe-2

[Hfferences, Relation betweendifference and derivatives, Differences of pobmoméals,

Hewton"s formmla for forward dnd backwand interpotatien Divided differences and

simpte diffieremces, Newion s peneral interpolation formuln, Lagrangs s interpolation

formula, Emor in imlerpalation,

Unit-3

HMumerical differentiadion and fusesical integration- Simpeon’s Weddle's and

Trapezoldal miles, Mewton's Cotes Quadrature formula, Geuss CQusd ratuse ol

U mit-4

Root finding for nonlinenr equations (Transcendents] and Algebraic squations),

Tterstive method, Bicection method, Hegula-Falsi method, Mewton Raphson's

methad arder of convergence,

Unit-5

Mumersial solution of first eod second order differential equations, Ealer's Medvod

picard s Mathod, Tayvlor's serbes approximation, Bunge-Kuits Method,

Textbooks and References:

I An Introduetory Methods n Humerical Analysis: 5.5, Sasiri, PH.1, Hew
Drefiud, 4™ edition2 {3,

2, Muomericel Analysis: 1.1 Banzal, JPM, Ofka, JPH, laipus, 1991,

i An Introduetion to Mumerical Analysis: Kendall E. Atkinson, Tohn Wiley,
Hew York, 2edition 2001,

4, Compater Based Numerical Methods and Seatistical Techmiques: PE.
D CBS Publication, Mew Delbi, Pedition 2006,

CC-5 (1) Paper —11: Discreie Mathematics

Duration: 3 - Max. Marks:60

Mate :- The poper is divided in five independent units, Two questions will be set

feoen each wnit. The candidates are required 1o stiiempt one question from each wnit.

Unie-1

Set Relation end fusction, binsry Belations, equivalence relntions and pontitions,

peeriind order relation and latiiees chaing and ant chains plgeon hole principle.
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Principhe of inclusion nad exclusion.
LFmit=2
Computability and formal languapes ordered sets languages. Phase structure
prammars types of grammars and languages permutations, combinations” and
discrtet probability
Limie-3
Graphs and planar graphs; Basic terminology, muliigrapls, welgkted graphs paths
;Jm!“rdfylls travelbing sales person problem, plasnar grapks, trees.

n
Finile state  machines: Equivalent machines, finite stare mechine s langunge
recognd 2ess computable functicns
Umig-5 :
Boolean algebra: Lattices, slgehesic structares, duality, distribuiive and

complemented Iaftices, Boolean lartices, nnd Boolean algebras, Boclean functions

& expresshon
Texthooks and Heferences:

1, Elements of Cstrsle mathematies: CL, Lin, MeGraw HOL Imernationsl
cditions, 2008,

b2 Groph Theory: Narsingh Deo, Prentice Hall of India, 2004,

E Diiserede Mathematics; ML, Biges, Oxford Science Publication, 1985,

i Discrete Mathematics and its Applications: Kenneth H. Rosen, MeGraw
Hili, 15899,

5 Diserete Mathematics with Applications: T, Koshy, Academic Press, 2005,

OC 6: Curpiculum smd School
Instruetionsl Time: 4 periodalwesk

Exam. Duratlon: 3 Hours
Dibjectives of the Coarse:
O the completion of course, ihe siudent teacher will be ahle i
o develop an Understanding of the emerging Currieulum theary,
. m an Understanding i to the variows foundation of earriculom
g
& soquaind the student with the existing approaches to curricuhum design,
#  reflect oo varfous trends in curricubum developrment,
¢ enoble stwdent to understand the basic concepts to edocational
mEnEZEmERt,
#  develop a fuluristic vision about devising new currlcufum design,
=  grient the studend feachers with eurcioulom process nnd constroctien to
curriculum development.
Cuoarsz Outline:
Unlt I: Concept of Curricalym
®  Understanding the meanings &nd anture of Currlculum: need and
imporiance of currieulum in schools
= Differentisting Cusriculum Framewerk, Carmiculum and SyHabus; their
significamee b sehool education
¢ Facels of currioulum; core curriculus - sigrificance in ndian cantext,
Mezning and concenns of “hidden” curricubum
¢ Curmricubam visualized ot different levels: national-level: state-level; school
leved; clnss-bovel and refsted fssues

Max, Marks: 75
Imiermal: 15 Extermal: 60
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Unit [1: Currienlum Deierminants and Conslderationa

Ulmit LIL:

Unit Vi Corriculom implementation and renewsl

: School - the site of curricolum engagement

Brpad determinants of cerrbowlum meking: (AL ike natlonal or state bevel)

Edizcationn] und Profeazional Polices

» Socio-political aspirations including ideologles and educational visson

= econambe necesaliss

technological possibilities

culmeral orientagions

Antionzl priorities
Consideralions in carmicalum development: {of school level)

Forms of kpowledge and its charactecization in different schoal

subjects;

= Relevance and specificity of educations] cbjectives for concemed level,

» [eamer characieristics

& Teachers' experiences and concems

r Soacio-cuturl condexd of students - rudti-culmml, muiib-lngs aspecs

s Critloal issuess environmental concerns. gender differences,
inclasivensss, value concerns and issues, sovial sensitivity

Curpleulum Development (at school bevel]

Understanding shifts in emphasis in approach o cunrics e from subject

centered “minimum bevels of learming” and behaviouristic lesrning

outcomes; to integrated epproach iavolving development of perspectived,

concepls and skills scross subjects, incorporating envirommeniallocsl

coneems, 1o activity centered and constructiviss orendation

frrocess of Curricalum moking

# Formulating aims and objectives (bassd on overall curricular aims and
syllabin)

® Criteria for selecting knowledge and representing knowledge in the
form of ihematic questions in different subjects

» Drgankeing fundamenia] concepts and themes vertleally scrows kevels
and inizgrating thenses within (and across) different subjects

* Selection and organization of learning sitoations

Role of school Philosophy, Manngement and Administration (and l-
organization) in cresting a context for development of comiculom,

Availstle infrastruciure, courriclar sies and restdirces { liorary, |sboratony,
schvol playground, neighbourhood etc)

School culture, elimate, environnyent and time management a3 the contest
for teachers” work

Comsiruction of curriculum vis a vis teachers” role and support in
‘deveioping curmiculum” “transacting curriculum’ and “researching
carricuiem’

Space for leacher &5 & Critical Pedagogue

Rale of exieroal apenches in providing curriculum and pedagagie suppaort
18 1eachere within schools = local, neglonal, national

Cperasionalising cormiculum into leaming sinations = Teachers” rabe
generating dysamic curmicu lar expesiences through;
® flexible interpretation of curricalar aims

T e e iy W
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* confextualization of bearning
= varied leamning experiences

#  Selection and development of leaming resturces {lexi-hooks, teachdng-
fenmning meatcrings and rources sutside the school- local envirammens,
cotmmunity mnd mesdia, ete.

«  Ewvolving nssessment modes

= Reviewing and renewel of aims gnd

#  Process of curricnlum evaluaiion and revigion need for a model of
comtinuel evaludtion

#  Feedback from leamers, teachers, community and administratons

#  Cbservable in congruencies and carrespanderce batwesn expectations
ard actisal achievements

Modes of Learning Eogagement:

. M oset of rendings seed Lo be compiled, which inchedes those which clarify key
coacepls, trace (he evalition of alicreative conceplions of curricalum, contextaalize
the problem of currbcabum, indicate wiys of developing. implementing and reviewing
curriculum. In addition, Mational Currleulum decuments and relevant secondary
schon] syllabl should also be made available,

The following medes of leaming engngement ane sugpested:

& [ireductory lectures on key themes and concepts

- ?‘Wﬂrmﬂdﬁﬂudmsmﬂum of currichem development &l various
cvels

= Study of che NCF 2005 as well as the earlier Cumiculum Frameworks
&nd a preseribed syllabog

#  Discassion on purpese of ¢urd colum fremework:

*  Critical evalustion of the extent to which the carriculum framework is
reflected in the syllabas (o small groups)

* Interactions with school teachers snd principal aboul how they
aperationalise the prescribed carsiculum into as action plom; how
curriculiEm b5 evaluated and revised

*  Obgerving the kinds of curricular experiences a school provides apan

from classroom teaching and discemn their relevance vis a vis learner

development; for ihis, interactions with teachers and students coald be
held

*  Study of sclected Toadings and presentations based on these

Practicum:

1.
2
3,
4.
]

.

Freparation of any topic from the course content and pressnting n the
classroam.

Analytical study of school- curriculum development

Report on curricubusm dévelopmend for the school stage In state/UT.

Wirite a paper on currlewlum devaloprsent,

Dievelopment of & umit test and i85 Ly oul

Evaluation of a schoal texthook

Mloades of Tufernal Assessment Marks
Written tesis 16

Any two of ihe Practicum 0%
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Suggested Readings:

2,

3

.,
17,
18,

Bob Maon and Patricla Murphy (Ed) (1999 Currsculiem in Context, London.
Paul Chapman Publishing.

Chryshochoos, NE. (1998} Learner Meeds mnl Svilabus Dealgn. M.A.
Disseriation. England, School of Erglish. University of Thartmm,

D.J. Flinders and 5.1, Thortan (eds). (1997}, My Pedagogic Creed. New York
The Curriculum Stodics Resder, Rontcecge.

GW, Ford and Lawrence Punge. { 1964), The structure nrxnwuy anal the
carricilam, Chiczgn, Rand McMelly &

Ciroundiamd, MLE, {1981). Measarement and Evaiuation in Tescidng, Mew Yark,
Sciing e,

Kelley, &8 (195%4). The Curtleular Theary and Prectice, 1FS, Harper amd Fow
Kiomas Krighon, (1997), What is Worth Teaching. New Delhi, Orient Longmarn.
Toba, Hildn, {15962}, Carrleulum Deselopment. Theery end Praclice. Mew York,
Har Coart, Brace and Wald.

Twler. W, (1949}, Baske Principles of Currieulum and lastroction, Chicago.
tniversity of Chicagn Press.

Kochhar5.K. (1970}, Secondary Schoal. New Dethi, Sierling publishers
Administration.

The Report of Education Commission. [ 1964-660 MHERD Govt, of [ndia.

WA, . (voes). Wik veeg afe fow ) v de, gt ofiEee

. e TEAL (1o00) Ten R gwreE, wRtan et awmed wefre

Hferm gad (1965), FrarED wnmes o7 e, s e gE A
fime B (19m) ﬁummwﬂmﬁmﬂmﬁ.im
TTATE (56 |
gl wEr (15ea). frerern weerereerdh freeh, weenr
oo wrew (19es) fwrem wmew oy T, dem wftsrE |
e Bt (zo03). fiEns owem A fher @ s, o Rel ad
o fa), a0 e |

CC T - Assesamant For Learning

Instructional time: 4 periods fweek Max, Marks: 75
Exsm Durstisn: 3 Hours Anteraal; 15
External: 64

Ohjectives of the course:
E]nc-u-mqﬂr:tluu of the course, the student teacher will be able to:

gnim u critical understanding of Bsues in actesoment end svaluation

& become cogndzant of key concepts such as test, mensuremend, examination,
formative and summative asessment, and evalastion

* undersiand different kinds and forms of nssessment that aid stedent
leaming

*  usc A wide range of assessment tols, leam to select and construct them
eppropeiatly

= gvolve resdistic, comprehensive and dynamic assessment procedures that
ars able to keep the whole student in view

*  undersiand the use of action rescarch in solving problems

e
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Course Thutline:
Unkt It Owerview of Assessment and Evaluation
= Perspective on assessment ahd evaluation of learning i & constroctivis
paradigm
= Digtinction between ‘assessmant of leaming” and “assessment for beaming”
+  Purpozes of nesessment in 2 ‘comstrectivisl’ pasadigm:
= eagage with learmers” minds in arder to fither leaming 0 varkous
disnengiong
® promote development b cognitive, socind apd emotionsl aspects
#  Cratical review of current evaluation practices and their assumptioss sbaust
learning and development
*  Meaning and Cbjectives of ;
" pect, measurement, exaimdantion. and evelesiion
= fortrative and summative evaluation
® contimious and comprehensive evalustion
* grading and its types
Unit IT: S¢hool-Based Assessment and Evaluation: Policies. Practices and
Fozsibilities
+  Impact of examination-driven schooling
= (n Pedngogy: content-confined, information fopusdd testing, memary-
and aceivity centric teaching  and lesting
#  Dedinking school-besed pssessment from examinations: some possibitities
anid altermative practices
Contexis of azeessment: tubject- relatsd and person- relnted
Unit 1T1: Efforts towards Examinaton Reforms
»  Effars iowards-examinedion refocms in Indiz hosed on: NPE, 19856, POA,
1992; WCF, 2004 and 2005 and Mational Focus Group Position Paper an
Examination Referms {Discussion should cover analysis of
recommendations, implemeniations and the emerging conesms)
= Management of Examination in Schools
»  Rale of ICT in examinntian
= Action Research in improvieg elassroom practices; cancept need and steps
of action reszarch, action research as an approach to mprove class ssd
school practices. Development of an Action Research Plan,
Unit 1Y; Teacher competencies.in evolving appropriate assessment tools
#  Teacher competencies
=  Visunlizing sppropriate pssessmient tools for specific contexts, cantenl,
and sudent
= Achievement tesi: meaning, neod, steps and blee prisit.
s Ewolving suitable critera for assessment
#  Drpanizing end planning for student portfolice asd developing rabrics
for portfolio assessmeni
=  1ising essesament feedback for fumbser leaming
Unit Vi Data Analysis, Feedback and Reporting
= Biathstical tools- percentages, graphical representation, frequency
dismribution, ceniral tendescy, vafiation, normal distribution
*  Feedback as an essentis] component of formative assssment
* yse of nzseasment for feedback; for taking pedapogic decisions
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= Types of teacher feedback (writien commants, aral}). peer leedback
* Place of morks, grades and qualitative deseriptions
¢  Developing and maintaining & comprehemsive bearner profile
*  Purposes of reparting: to commundcase
# propress and profile of leamer
= hazig for farther pedagogic decisions
*  Reporting a conzobidated lesrner profile
Mosdes of Learning Engagement:
Some suggested mudes af leaming engagement ane:
=  Lecture-cum-discussion
Readings and presentations
Group discussions
Analysis of o mnge of assesament tools
Developing worksheets and olher tasks for leaming 2nd pssessment in
oiue's spedific subject area
= Maintaining a porifolio relased to the course=work and devising rabrics
fior assessment
#  Comstruecting a legtor an examination papsT in one’s subject ares; critjeal
review af thoss
L] l}bm'vmg.. imterviewing and wiiting comprebensive prodile of & student
*  Simulated cxercises in ‘marking’ and giving feedback to felbow Audent-
teachers (on & written task); coitical review of feedbnck
#  Simulated exercise in marking sn examinatbon paper in ane’s subject aren;
critical review of marking
PFracticum:
I. Campere different forms of sssessment.
2, Presentation of different kinds of grading with advantapes ulidhadt'utigﬂ.
3. Focus group discussion on examination driven tesching snd learing, 2
4, Critical evaiuation of examination reforms suggested and implemented based on
MPE-1988, FOA-1992; NCF-200; and MCP-2003,
5, Developing Action Research propasal following the esteblished steps of Actlon

Reserrch,
&, Organising student Portfollo assessment nnd developing rubrics for portfokic
agseasmenl.
7. Developing Achievement Test and practicing method of finalizing the tesr.
" Modes of Internal Assessment Marks
Writlen resis ([
Adiy twor of the Practicum 03

Suppested Headings:
. Baker, B, Costa, A. & Shalin, 1{IWTL1'hanurmsuEmﬂubmmjm
-’-Mhlsmmmm[mmnmnmmm In A Costa & B, Licksmann (Eds. )

The process-centered school. Bugainipg n renpissance communlty {pp.
119-142). Conwin. Thoossnd Oaks, CA

& Bilack, F. Homison. C., Lee, C, Marshall, B, & Willinm, D, (2004).
Working inside the black box Assessment for leaming in 1he classroom.
Fhi Delta Kappan, &6 (1), 8- 21.

1. Bransford, . Brown, AL, & Cocking, R.R. (Eds.), (2000 How people
bearn: Brain, mind, experience, and school, Washington. DC. Nationnl
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B.
-
1)
1.
T

13,

k4
13,
I,

Academy Press,

Burke, K, (3005). How to axsess authentic tearning (4* Ed.). Thousand
Oaks, CA. Corwin. Burke, K. Fogarty. R & Belgrad, § (2082). The
poctiolie connection Student werk linked to standards (2™ Ed.) Thousead
Daks, DA Carwin,

Carr, LF. & Harris, DE. {2001} Succseding with standards. Linking
currioulwm, assessmernt and action plasming. Alexandrin, VA2 Association
for Supervision and Curticulum Development,

Dranibelson, ©, (20021, Enhancing student achievement: A framewack for
school improvement. Alexsndria, VA: Atsociation for Bupervision and
Currbeulum Development.

Gentibe, LE & Lalley, LP {2003}, Standards and mastery lezmning:
Aligning teaching and assessment so all children can learm. Thousand
Daks. CA. Corwia.

Cuskey, TR., & Bailey, 1M, (2001}. Developing grading and reporting
sysiems for student iearning. Thousand Onks. CA. Corwin.

MOCERT {1989 Curriculiem and Evalugtion. Mew Delhi. WCERT.
MCERT (2005). Matenal Curmiculum Frameework. Mew Delhi. NCERT,
WOERT (2005). Mational Focus Group Position Paper an Fxamination
Feforms, Mew Delhl, NCERL

Morris M. (1990), Understanding Educational Evafustion. Kogan Page
Led,

Matrajan V. and Kulshreshes 5. P (1983). Assessing non-Scholastic
Aspects-Learnars Behaviour, New Dlehi. Associstion of Indian
Mewman, F M. (1996), Authentic achievenvent: Restracturing schools for
intellectunl goality. S Francisce. CA. Jossey-Bags,

MNitka, AJ. (2001} Educational assessment of students (3% ed.). Upper
Saddle River. M. Prentice Hall,

Singh HLS. (1974) Modern Educational Testing. Wew Delhi. Stesling
Pubiicstion,

. Thomdike RL and Hogen, (1977L Measurement and Evalustion in

Psychiology and Edocation.

Gronp D: Pedagogical Courses

PC 1: Learniing to Function as a Teacher (School Internship)

Dharalion: Sixieen weeks

hdax. marks; 304 intermal: 300

Dbjectives of the coarse:
O the completion of the courss the student ieachers will be able 1o:

[ e

ohserve the classes of regilor teachers and peers and eam about teaching
bearning peocess and clusirasm MAREgement.

develop skill in plansing and teaching in actual classroam envirenment.
reflect, bearn to adapl and modify their teaching for atteining leaming
otcames of sadans,

mealritain & Reflective Joumal,

scquire skill in conducting Action Rescarch/ Case Study.

inculcate arganisatbonal apd managerial skills in various school activities.
create and maintain resources for teaching and learning in intership
sehaals. i
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work with the community in the interest of the learner snd their leaming
WUleames,

Internship Tasks:
The stsdent teschers will perform the following In the school aitached 1o herhim

(=)

b}
L]

Dielivery of lessans

The student teachers will deliver n mininum of 40 leasons including two
eriticitm lessnns {one ot the end of ¥ wesk and the other during the last
week of the tenching assigmment) in each Pedagogy course. In total they
will teach S lessons in dwo Pedegopy courses (Freferably 20 lessons for
Up;r:;}l_’ﬁmﬂummdiﬂﬁulwmmm in each Pedagogy
CIOHETSE

The stadent 1eachers will visiualize details of leaching leaming sequences,
keeping all corsiderations in wiew, They will also involve themselves in
diseission, reflection, reconsideration and consolidation after cach lesson
as well a3 &l the end of the unit.

Practicem

Preparstion, sdministration and analyels of achievement tests in (wo
Fedagogy courses,

Conducting Action Research / Cose Study.

Dzerving ten Jessons of & reguler teacher and ten lessons of peers n
cach Pedagogy course and preparing an Observation Record,
Preparing and using teaching aids in each Pedagogy course.

Writing & Reflective Fourmal,

Organising umy two oo curricidar sciivities and reporting.

Freparing & suggestive comprehensive plan of sctlon for improvement of
sofme aspects of the school, where they have been teaching during
tntemship

Reporming on activities conducted with the community.

Any other activity given under Suggested Schoat Activities can be studied after

consuliation with the Faculty, in chargs of Learning to function as & teacher (Schood
Internakip).

Suggested Sehool Activities

a § B & B & 8 8 & & @

Cirgenising cultwml, liserary, sports snd games activitics
Framing ol time mhje

Drgenizing Morning Assembly

Maintenance of school discipline

Maimtenance of schoel records, libmery and labomiories

Providing Guidance and Counseling servioss

Studying the role of commuonify in school impravement

School Mepping

Water Resource Management in schoals

Mask wwareness of soclad evils and mboos ;
Oirganising sducational Gir, exhibition, cleb sctivities, natare stady and
fleld irip. {Any other sctivity! activities decided by the Instituse)

Fost Intermship Tasks:
Fost Inderaship & orgenized for a day mainly for reflection and review of

im:mghip programme g5 8 whole, to facilitate the understanding of the
effectiveness of various activities undertaken during the internship, The tasks
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inchude the following,

Seeking resctions from students, teachers, Heads and teachers of cooperating
schools and supervisars of the Inatitule.

Ezhibition of the Tesching Leeming Material wed by the shedent {eachers
during ibe miernship.

Any other sctivity decided by the Enstitute.

Imvitimg soggestions for improving the programame.

n-l-ldu of Learning Engagement:

Internship tesks will be cirried oul a4 & part of the “in-school' practice. A
mentorenopersting lescher end supervisor of the Institute will gualde the student
teacher periodicaliy.
Student teschers will observe ot least 10 lessons of regalar clessnoom teacher
and 10 bessons aff their peers,
Adequate classroom contact hours = 5 minimam of 40 lestons including two
iticism bessons in each Pedagogy oourse preferably 20 kessons for Upper
Pri classes (VI-VTH and 20 lessons for Secondary clesses (TX and X for
i based tenching = learning will be under ke in consultation with the

A Reflective Jowmal will be maipiained by the student teacher in which she!
he records henluls experiences, observations and refleciions on classroom

euperiences.

A poerifalie will be maisiained by the stedent teschers which incledes lesson
plans, resources nved, assessment 1nols, student observations and other recards.,
SGisdent teachers will plways work in liskgan wdith the regular feachers in the
schools involving themselves in all the school activities and conductiing &t
beast tovo activities.

The Enstitute bn consuletion with the schools will prepare the detsils of the
internship programme for cech of the schoals.

Modes of Asspsament?

The essessment of the student teachers will ke carried out on the basis of their (day

1o iy participation and performance by o group of leacher educators. The details

of activities and the marks allotted ere given below,

Activity Marks
a  Classroom teaching ( two Pedepogy courses) ;2
b Criticism lessoas { four lessons in tofal} S
¢,  Reflective Joamal | two Pedagogy courses) : ]
d. - * Qoservation Reconds

Ten lessons of school teacher : 03
Ten lessans of pees . 0%
e Achbevermemt iesl- devebopmens,

Adminisfration and annbysis : ]
f Case stedy’ Action Ressarch 2 1o

B Detmabed Record of any two activities
organized by the student tencher ] T
Oins Teaching Aid i esch of the Pedagogy courses L
Total 300

ooo

s



