gy - 03

G T ISl UF IISTsha- 3od ATedfAe et
1. @ gesT Ay gier |
2. 9TAAT 9AET g 150 3Rl &7 Teh YA9F gEIM| 9iaT fhr afer 2.30 a¢ gref|
3. 9rEdT GET & T TR §gfachedd (MCQ) YR & g, el IR fashed gl T Ashed TR

I |

4. A%k YW 1 30 HT RN HUMcHS Hedichad g9 Ifd 4 9=l & Ield 3ca W 1 3dh Fler

ST |

5. YU & ar HTT 9T AT 37 U HOT & | HET 7, g & v JfAary gem At 9 & a9
A fawa & @ 5T v QYT T I LT gom |
6. HIIT 3 & 4 WS gl TSIH 37ehl &1 JTUHAR AFATAR gem-

T [CARELS geeAl T FEAT | FeA 3k
(i) |G Bedr 08 MCQ 08 Marks
(i) | GHAET S 05 MCQ 05 Marks
(i) | AT AT T FHATHAS UTARH |, dliches TG 3ifcheh JFTAT 07 MCQ 07 Marks
(iv) | TRrememeT (Pedagogy) 10 MCQ 10 Marks

Dol 30 MCQ 30 Marks

7. AT d- 120ﬁwmwsﬂqaam1zomqaﬂqﬁamﬁl e UF & Ad9d 16 faw
S arferer 7 ST 3eaR g1, s & 3799t 39e Taeicd] 39 & fawr & & odtem & afeafed

g ghaT|
&. IERREEDI gl 1 & Fdl 3
1 fRear s 120 9oa 120 3%
2 | 33 aTr 120 9o 120 3%
3 | §&Rd AT 120 9o 120 37
4 | 3¢ & 120 9o 120 3%
5 GRS 120 geat 120 3i&
6 Hifas faame 120 et 120 37
7 CICRCEIC 120 92T 120 3i®
8 W A 120 92T 120 3%
9 | 9g faa= 120 9ef 120 37
10 | arforsy 120 9 120 37
11 | sfaew 120 9o 120 3%
12 | o 120 9aA 120 37
13 | ToTifa e 120 92T 120 3%
14 | 3rdemeT 120 9o 120 3%
15 |3 120 9aA 120 37
16 | GATSTITEA 120 92T 120 3%
8. fawgaEq &1 TR

YAYT & HTT 3 H AT AT d FHAAIRAS GcAhd, difehe T 3iifehes A9Tdr, USEMS
T YT gTq FT TR HMdsh TR F OF & A T & qHAGeT gem | Rear T 33
T TAYT € HT FAX g hvsy Thel & & GHBET gloT|

gAUT & HET § A fAUT a&q & TR Fddlcdl TR & THADBET RN 57 W 99 H
gl AY. AT & HaT 9 U9 10 & Ydfeld UIeTshaA &l fAwgaed W 3memiRd ger dfeet
ST HioATs TR Td Hagdl (Toldhel) FATARIcAR TAX T RM | URAYS &I NFUROT,
ATAT AT 3R USEmel &7 AT 9T 3menRa gl

3T
CIEZRRLS
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faeqa areasa
UAIT  HET- 37 @31?30

1. @HART RS (General Hindi)- @l 2Usg, Sreeraell, SATRCT, HHAISH 2lse;, ATl T 3ieldre, Rerct
FWH%WWWWWQTWWWI

2. HIATT 3@Gﬁ'(General English)- Verb, Tense Voice, Subject-Verb Agreement, Articles, Comprehension, Fill
in the Blanks, Adverb, Error Correction, Sentence Re-Arrangement, Unseen Passage, Vocabulary, Antonyms,
Synonyms, Grammer, Idiom and Phrase etc.

3. AT AT d FAATHIAS EcaAlhd (General Knowledge & Current Affairs) TATTH™AS HTHARTSET T
HAUET Aged & TTAY, AR HT A8 T AR & TSI JHGIeleT, ARG g AR FT - AR T
AR &1 Hifceh, Ao, e epiel S| HRA™ Toefd a e dF-EiauE, Tefilids o,
TICRTST, Hidsiioleh He, YRU g 3H¥SR 3| 3w g qerfs faea-add &, s, g,
FATiETST, e aat & ugel 3nfe| gatarur, yiRfEufad, Safafauar, ataw § seorg, g 7=
MR VAT F2 | HRANT FERI, TSI T HecRISET Welshe, HEIYCN HT {6, 3Flel d Tofaiiicl |
HEAGRLT 1 IF T WIS |

Current Affairs/ events of national and international importance, History of India and Indian National Movements,
Indian and World Geography- Physical, Social, Economic geography of India and the World etc. Indian Polity and
Governance- Constitution, Political System, Panchayti Raj, Public issues, Articles, Rights etc. Economic and Social
development, Poverty, Inclusion, Demographics, Social Sector initiatives etc. General issues on Environment, Ecology,
Bio-diversity, Climate change, General science. Indian culture, national and international sports, History, geography,
and political science of Madhya Pradesh, economic and social development of Madhya Pradesh.

4. aiféees TG 3Mifheh AITAT (Reasoning and Numerical Ability)

3. diféhes AT AATT ACAED d fARANOTcHS Ao, anfeaeh/dahged Jsifaisr, H a Uewefha,
TGS, aTaT, Ted U, P & R, RURIT o, S@erl g Yead formsd erse 3 ot enfdvel
gl

9. 3ifeheh AT & T ol AT def NG MR T, HEAT YT, HWell 3eTsha, HEAT3T Fael
IMURHT A (FEAW AR 3eTeh HIY, TRACT HT HA 3MMS), HRIAOIAT HAGTeeT, 3iepst HT egrear
(3TTerE, AT, dTforehT, 31Tl I gATeadT, 31fe), Affies Teat &7 feem A, RAeewor g sareT|
a) Reasoning Ability- General Mental/ Analytical Ability, Varbal/Logical reasoning, Relations & Hierarchies,
Analogies, Assertion, Truth Statements, Coding & Decoding, Situational Reasoning, Series & Patterns involoving
words & Alphabets.

b) Numerical Ability- Two and three dimensional/ Venn diagrams based questions, Number patterns, Series
Sequences, Basic Numeracy (numbers and their relations, order of magnitude etc.), Aithmatic aptitude, Data
interpretation (Charts, Graphs or Tables, Data sufficiency etc.), Direction sense, Analysis and interpretation in

various contexts.
5. USHNeil (Pedagogy)-
I- SNl Heel o2

31‘ qr&ITAT: 3Y, ﬁ?ﬂ?r qrogadT I & %N,%WUTI

g, el ISR ANSAT: e QSTTT, SHTS AVoTeT, ITS ANSTeAT|

H. 3Rl WHM T HAUA: UISAYEdeh, IFAAYRARN, Toh THAM- €T cd Tl qal,
STRITRT, TECThTOr, FoId, HUGTeIT- FHET, ool T HYOT cfehaiiehl|

. Hodiehel: Yo, 3YUT, 3T CEC ol TARINAIY, Hcd Ud HHAA Hodiehe!, AfeTeh Iucifeer qdieior &
Ao g cITEaT|

I- AT fRreTr-

3. R_AfAYyar &I AT JTURT & YR (Afdyar & 3a#A & &9 & g |

g. o AT F w9 7 feeaierar, Rearrar & geffaxor g sas A& gsrg, Tadr 3et#Har (srdor
HETAT UG SR, HAACHS TEeAEATe (Fdeleidn, difgeh fgeanrar tad dr@s &1 fafdrse
feeiarar), aIRF Eeaieora (FAEass a1 g ol feeamran) |

g. fecamT sTat & dcil F FHaR & |
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G. wﬁ%mﬁrm fecataTen3 dath 72|

III-H‘Q‘GFUTHEFJT TUYOT & A, TUV0T & JhR, TUYOT g HTVT, HaT H TYYOT, AUYT H ST
Iv. A8 AAGA- gdai & d@el T WEAaar, @@ dF gATfad e arel dReb: 3T 3R

R T=2 &9 dwa {2

|. Pedagogical concerns-

a) Curriculum: meaning, principles, types of curriculum organization, approaches.

b) Planning: Instructional plan- Year plan, Unit plan, Lesson plan.

c) Instructional material and Resources: Textbooks, Workbooks, Supplimentary material- Audio Visual aids,
Laboratories, Library, Clubs- Museums- Community, Information and Communication Technology.
d)Evaluation: Types, tools, Characteristics of a good test, continuous and comprehensive evaluation, analysis
and interpretation of scholastic achievement test.

. Inclusive education-

a) Understanding diversities: concept types (disability as a dimension of diversity)

b) Disability as a social construct, classification of disability and its educational implications- Sensory
impairement (Hearing Impairement and Deaf Blind), Cognitive Disabilities (Autism Spectrum Disorder,
Intellectual Disability and Specific Learning Disability), Physical Disabilities (cerebral palsy and loco-motor).

c) Philosophy of inclusion with reference to children with disability.

d) Process of inclusion: concern issues across disabilities.

e) Constitutional provisions.

f) Education & Technology.

Communication & interaction- Theory of communication, Types of communication, Communication &

language, Communication in the classroom, barriers in communication.
IV. Educational Psychology- Strategies of Childrens' learning, factors affecting learning- attention and interest.
How children learn?\

TSI HTIT-a I 3+ 120

U fAavg &1 A Uredshd Hilds & FHSET gl
1. f&=dYy ST

3. R (3MUR 9raTsA)

fR=dl &1 tafel cgaeyr 3N A Rfedl- gol- TR, AT, IFAER, ITEAR, leAT1deh| oA,
ATARTATT | ITART, Tctel, Ase, HY UG AT § Haiftied 3Rl 3R 3eenr Felerl| Bedr ar
eTsG, $3R- dchH, d€d, oreT AR facel ersc| oo TaaT- 39deT, Yo, afY, aama|

fR=dr &Y Iy Tl

- grFg fie: T dY TS A WX, Ay 3R aged areg| 3 @ TS - faftiares, e,
3TATaTA, TeAarde, [aTAT araeh, Tegarde, 3ToT ardd, Hohd arde| aiFd &l &IiaR| e
e

- RS &Y 37 cygEAT: G, A, T, I Q| e F T Ue UAse| T Ase
& faffiet yaeT| Heral 3R e

3afSd argmer, d&qor|

faeer 3R o7 JEe|

R=al & W ol@s 3R 3! |

e & 9@ FF 3R 37h Hiar|

9. Redr (a1feed)

fRed @red 3R 3w fam ;- dRenAr Frer, siader, e, sy wie- A, gor
WWWWﬁWWW{UdI%Nﬁdd%IW
wwmwmwwml

%ﬁmﬁ?mm e H wAHE urd- ey, FEe, 3ueard, ATed, T, e |
AT T For faHC- mmmwwwmqmlddlrd qreflcpR | T3
Wwﬁwﬁmﬁwmﬂmmmwa Hllscqulwz‘q'sdem AT |
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o FHINT AdTT: HIET-IRHATT, FIed & AT A TT 30T AT IRTY, I, TG, PR , BT
90T, e, A
Rl smmer 3R Tifgey- ST, faeTrem, Siel), IsesTyT @ IREY, Stelr 3R ST F 3R, ey ST T
faera, Taee e fewdl- el 3R IMYfsh Saar Areas|

2. English
Part-A.

e Use of articles, prepositions, conjunctions, verbs, modals, adverbs, tenses, finite—non finite clauses.
Determiners Prefix & Suffix. Number, Gender, Pronouns.

e Transformation of sentences- active to passive, direct to indirect narration.

e Vocabulary, opposites, synonyms, one word substitution Homonyms,

e Reading comprehension. Unseen passage, Notemaking.

Part-B.

Fiction:
1. Jane Austen- Pride and Prejudice,
2. Charles Dickens- A Tale of two Cities,
3. Indian: Anita Desai- Bye Bye Blackbird,
4. Khushwant singh- The Potrait of the Lady.
Drama:
1. Bernard Shaw- Arms and the Man,
2. William Shakespeare- The Tempest, Hamlet,
3. Indian: Rabindranath Tagore- The Poet and Pauper. Gitanjali, True Worship .
Poetry:
1. P.B. Shelley- Ode to Skylark,
2. Indian: Sarojini Naidu- The Broken Wings,
3. Rabindranath Tagore- Song No.-1 of The Gitanjali, Words Worth | Wandered Lonely as a Cloud,
4. William wordsworth- The World is too much with us, Tables Turned , the solitary Reaper,
5. Robert Frost — After Apple picking, The Road Not taken, Stopping by woods on a snowy evening,
6. Robert Browning - The Last Ride Together

Prose:
1.Francis Bacon- Of Studies, Of Friendship, William hazlitt Fathers letter,
2. Charles Lamb- Dream Children, 3. Indian: Jawaharlal Nehru- Teenage, discovery of India, Nirad C. Chaudhuri
- My Mother.
Figures of speech and forms of poetry:
a) figures of speech- simile, metaphor, personification, paradox, irony.
b) forms of poetry-sonnet, ode, lyric, elegy, satire.
c) Indian writing in English.
Short Story: 1. R.K.Narayan- Swami and Friends, Novel —the Guide,
2. Mulk Raj Anand - The Lost Child.

3. TEpd
1. SYTeh0T
(31) g TY- TH, HiQ, 8T, ofdT, T, ALY, TEY, A, Bel, TR, TcHe, Had, T, HY, gy, 74|
T4, e, Ude, Id, 3&H, 3EHe, ToHT |
(@) FaE - G- o] Acqey Higd|
(@) afeyr - Eﬁﬂ’r(wwﬁw i afedl
(@) 9TT - Fd FIT : (Fedl, oIY, JHA, F, FAad, U, AT, dedd, AR )
df&d 9o : 3107, &, AJY, 3, Tel, 5|
9 2y, S|
(3) UTIEY- W Ui FhRI H| (cHAYCY, REHTE)
2. () g, deT, C|TI'UT 3ufave & AHET aR@y|
(@) TATAT TF FEHRA BT AAT IR

o

uS)
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(31) Yeed & AT IRTY|
3. W%qﬁﬁﬁrquﬁau(m,mm,awwm@ﬁmagﬁﬁw
IRTATcHS AT )
4. T&hd Aifgcd &1 gfagra-
FeTehIed, M e, ICIHIEY, TFY H1ed, HAT Wigcd |
5. HIeT AT
(%) 3TClhRI & VAT IREG- IUHAT, §Uh, TCToc], IUTeced1H, SCHET, THh, ITIH, 2ol |
(@) Teal & AT GRET-30675¢Y, Ui, ey, RERof, AfaeR, Aeamnear, ager fashifsd,
Soadal|
(31) IET T AT IRTT-
6. (31) ®Re& Ua fgufFdar &1 aAea 9Ty 39de fawfda afedl
(&) oY areral 1 FER A 3Heldre e
7. HTeSCAGH, HUTAATTH|
8. HEh feTcl|
9. 3T Td ol A & g faHor|
10. areg 9Rad=#|

4,
1. TE (5T # welt femo): =
mﬁ?ﬁmﬂ Wg@amﬁaﬁﬁmlmﬁm Alordl 37sqel geh| Foem$AT fAIm-
HIgFAS {N-Io-l 37aTTE, RN 3EFE deged, TeRag@Ery|  AFqd - 319 welte 317eie, AT i,
TARRAT TR dAe-AATE- . Wam%mar@wwmsﬂm T - HATEHCHE,
Wﬁfﬂweﬁmmm HR 3A«T| gaT ey - mg&rmamﬁﬂmﬁmﬁ
remmﬁgaaawwwm|mm fASieTcreeaT, Fooraes | asfan
- W Heugae @i, duc 3nfee Eﬁﬂl Ralaer el 3 AaETars, Felisege IFHER| I
IGR3A SAT| B ATHT- Wmﬁﬂ%‘m
2. ﬂﬁm(maﬁrﬁm)
TSIl aﬁrwmmma&mmﬁawmwm HRE, IR 8|
TATH- AAITHEIEE], LIS ARG, TTARIIUT Thd &, ITeelTH] $<=h<SII(>1| Fdle- ASTAgFAe T dieT,
Siteh Sgerdl, HighleT SehRdl| FFAAT- HAR-31014, AT gfiX| HALIE- HIRER STHY, TR offergrerar|
TEE- SVHAE AR, Mgttt aXgT- [Aerdreten, st.enfee #RI
3. A5G (SATHIUN)- HedAT IR S FHAH, A AR $hS 3HAH, g8 AR 3Hh THAHA, Tl
3iterTR, ATaeh-oIgsh, swv%mﬁﬁhmvmﬁmﬁmwmmwﬁgmm
IeWTST, EHAETIT 3TethIaT, S-A™A Wil deleld U dH, deleig U @T—ﬁ <‘-|T~I?=ﬁ'€r ARreE, SHARTE, ST,
I
4. 3§ va= A IEfATa AR sfaw (3§ s w1 Aged vd REw)- 3¢ Sare # 3mne AR A
& HAGATAW AR, 3§ 8% T digeal 3R ghRT IMam], Fae 3R dlel A B, AGH FAaT Hr
TefATal
5. e FeRaa R wa-(FEa yfas)- @ad A9, Ead A9, AeHA e Farend &
Tt T frae|

5. aIfora
1.3iaﬂrﬁ?r-§=i'!s‘dﬁ' (Wmﬁ,@mﬁ,w,mammﬁ,aﬁﬁ%mﬁﬁﬁw
HEA), Ufeheh To1ara, 3T, Se7-g11eY, Tl SATSl, Tshd e TS, oisus goie, aﬁmmwfﬁﬁra&w
fﬁr_fr fIeId, 3TTUTc-HHATIYT, 0TSl T IUTTEUS, T FATGH Td HgeadH FHTd I, oTeIoTeh |
2a"lx‘:l'JTfﬁ?rd’lGﬁ'zrchcha’:sdchdlumuuswaammﬁﬁ'@?WWWWW
amwmmﬁmwmﬁmﬁwma:ml
3.3 IaAE- T W A UOE IR F SO g Ud HEAT W@ W Ges, & W Y
mﬁmwwﬁ@wgmaaﬁﬁ%@mmﬁm%mwmwaﬁmﬁwm,mﬁﬁ
IHACT |, FT TSl HAFT, A9 3THAPT
4. GFIH UF B - HAD oA , GHTUA HT HIAF 0T, & IRIAT FHTA & I 07T A Hagar
$r g, areafas {-I{.,Llldﬂa?{-ld-lt«tléﬂ W+dQﬁaﬂ?ﬁJW(uptoRxRxR)maﬁfqﬁﬂTquqﬁ?
W,W,WHNW|szwﬁqﬁWwﬁﬁqummm
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gy 3N, 9id, Fguid JUT IR aEafds T &1 IEdfds AT $olsd, aEdide Boledl I 9id, Jevid
Jur gRIR| T Feled, dcdHD, qsqqqmmwﬁ?mw FBcaH qUITeh Thelel AT 3eeh IMH|
teleil & T, 3Tc, A0 T 7T Hd—iwq?-r%lTso-lq»lWWHWWE&TW*H&TM*
a’ltvr?rﬁT-ﬁ'J?rUTuﬁHa-qa—u JeTdl FFe=, mmﬁﬁwmﬁﬁwmw
Wlaﬁmml

5. WRFTH T IMeE- IR T GER, S 1 ATGA A FA, ARIO F IR, ME |
frard 7 A s e @9, oRad, aeavs T sfads 3megg, W8 @#fieor &1 Hegg ganT &,
dAfeay, Ty @Afeey, Afead|

6. SAIAfA- FUT T 3TH H*l{ﬂﬁid{WWWﬁWWWWWWWﬁW SCory
g ot Befsit s FatoraHaT, el YR HWWQSWWWWT@W%M

S

Waﬁwmmwmwmma—qﬁ?ﬁwmwaml

7. s SAfAfY- Seg3i & fdens, @t @m, @r 9d, god Td o dh, % 9RSe, B

Sarfafa, el

8. feer g afer URAT- Ffcer & aR#AwT wa fam, Rufa afewr, gfafedie v Bfeda afcy, afget &

memwwmﬁﬁmﬂwﬁﬁﬂﬂﬁﬂ%mmw

AT o Y@t & 9 F Fgean g A ganT|

9. aEfAfY- Boer T uqelsr &1 IRAT T &ithel, T, G, A, e, ToleT NS F YT &Fher T

3T

10. RRorfAfa- BaoiadT dofer, HnoiAdT gaafAnd a e, ey & T g BefeT & gel, Sa1g

a o, 9fdelld BeplufAdT o |

11. m@ﬁmxaﬁmwmmaﬁaﬁ%@rm%mwﬁwwamm

frereleT, SREGRAT Scail &l TASOIOT, ho<rg-Tea, 1T

12. Ao RETe- e, W AT YA @ A0 HYA, (a8 Yea/drerdiy, 3cTeTd, HYUAT I dUar GATOIT

FLAT |

13. HTHA agT Avf- AR Ao, uiceR Ao, gicAs AN va fqaw AfOm), T araihg g eeemorhg

Fofr|

14. FAewear Reaa- TaEr &1 ARE, 3WHEA F1 feaed, 97 Beaia, gfada Beara, gda

mmmmwmwquﬁwmmm

IOTEGUS YAY, aTIrgHdT, H{,mé?aﬂaafra?rﬁmwwaﬁtmmwc}mlqwd Fr 97T

i5. aFAT TG WATHA- Fold, AT TG Hidcu, 37aehole], SccRkicc  3idehelel, 3ideholel & 3Ty,

AT, GHThe & Hels{d TR, AT TATR, ashed T

16mmmmammwﬁw|mmmﬁmwmwwwa

WWIWWWWWWﬁWﬁﬁmmH¢m%Uehﬂcra}lqehﬂ

HHRIOT| ﬁ@? 3idehel HHIRIUT (Linear differential equation), HHETAT Yf&F 3raehel THIRIOT (ordinary),

efadr 3T & @F g AT

17. 3T Fd-

o IThA HT IR, IThHA hI WA W GAY, IRGG T ThHiEST HelshA, el Hr 3fFERo, ey
Wqﬁeﬁrﬂvﬁmqﬁwﬁaﬁwwqﬂwmqﬁwm‘ﬁw
amﬁuﬂwﬁrmﬂuaaﬂgaswﬁw(ﬁmw)wmmwmﬁﬁﬁw
EIGCIEGRGIER SR

o Hided (Teh UR), AN Hicled, Held Belall & IOTUH, Uh HATA Hidcd, asholeiTcll I Hell
ﬁmmwmwmwmwa;ﬁvwwmwmmml

. ﬁﬂﬁ%m@r@mwwmmﬂﬁaﬂmﬁﬁumLmﬂdltNBﬂquFr
TR, & T & Boledl & [T TR HT AT, SAhITaTeT|

o Uleqell, Tae[cq & I & el @ 3Teuss, [AfFss ta dsd fowg, o, &1 aqonen fafey, sifaemd
]|
deT U9 IMAT B, gfaer vd -gdd, Sikecie TAmRd, gfaer AR & HHA FH IRadT |

18 Nqhe FHISHIOT

o 3ahe THON @1 AN go- uid, AUN-fafY, SHA, ASST FHGROT Td Hole TH Ik IUTHH,
UeREHA T Sleleh-AeY ol I ATFTehdT, A Isfdel 9o, ST Holell I olfFehl,
3EINAATT T qrEATAhT|
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o AT FUCMUN- ATTAlE FAROT HT IWFdT, dcaid FecR & 3i¥dcad IAI, 3dFhal wd
ATl & Tl FTR, ATATIT YAT, TAT FUTeRT T 3dheled Td GHTD T, Iiaelid drcaig
telel, hod ol FHF, 3R T[0T dTel 3dehel HHARIUT TR ATl d FHIHOT & 3HeToAaT |

o UUH FE & HRIh Haehel FHINIUT, AlIRIST I §ol, $© TARISC FhR & TR0l g Telal @
e [Afr & 3ramar RS O g Far o1 @& IRRT & g i ags [3f

o GfadT vd 3T Afe & IHfAS 3rahel GHAHIOT, SfadT FIfe & QT 31fAF 3raehel FHrHION
T GIfiehoT, 3R JOTIhT o FHETC Td IHAET FHIROT, MRS 37dehel AT ST 3R I[0Teht
arel RO # IRad T gl

o fIROT &7 Foet- R AT arer [TROMT ue, 99 Fife 3/dda Td T TadT o FI 3idfase
Hel dTel Toleldh & TolT TR AT THIIUT, THREHAE 3Tddl Hifc & Hddhel W ITUORT
Heloleh, Teh ¥ 8% Tadd T 9T 3MUTRA Heleda, Iraed 9 & FRONT 9, FAecRoT & 31
IR & FHEOT & 3IRaAT|

19. AT AEHAA T gfadug THI|
20. ofifaex grenf&e|
21. disErfoig va BFeorfaia

o UlFd Td TAH 3IMeYGl T Th ©Idd: FEAFA T WA, Gldd FH T Mg Hr SAfd, 9febd @
T AT ST Joddl, HTSIATHT, TSI HIGY T ITcYg I IHHETOh FHIT, el giees
YA 3N ITYE T GoshA AT Hlel H IHPT 39|

. w—mawwm( 3UHAE), ThIT HHE, P YT I HFUIGI, ATl A7, i va
mmwmﬁmwcwuwudl dIHHWdI{MWWI

. wmﬁm%mﬂaqﬂuwmwaﬂ?%wmﬁmwﬁwmmwmﬁm
& Ya[oT|

22 ieer feavoT vd SRR

o it wiewil & wfeer a fger i, iRl & g (Reciprocal), AR 3aeherd, ATSTE, ST5deid d
Fol|

o TG FHTHSA, I, WA T Th & JHI|

o U T ITYR arel ‘\’ifa'?r HHHIUT, GHPIOTT Qiﬂ-? (right circular cone),a?«l?-r FT gHEROT IR 3TH

STl

23. FAfaeT

o HAINT FoAl & Hecolel I [ALNcHS Ficiawer, IR S (Virtual), Toser|

o TIAAT go, digeEe #ET 36T, T [T T A, TURN UE 3R ol |

24. Fifasr faareT

o fiooiy va g fGem & aRka: 3971 v caror, ToefiT v 3ifdiee & 9Ra: J9T U cavoT, Wa
fAfa a1fq, gcarey IRk

o THAAA T ITAJA doh W T, IfeRIE Aregsw #7 a1fq, A d@gfad & Fuii & afa|
o FoarT HeT hUT & I faH, BfgH fGar 7 ot & afa|
25. aedias faeeryor

o AT HATHA, HAd Td VRS Holell Sl HHTh AT, HHATRol & Heldld THI, AT & v
ATETATT AT | Ak 37aheled AT & T & aEdide HlT Boledl HT JThaaadr| Tarel Td JaT
JHY, 3TTSC Heledd YA |

o TAvH gATR Ud fAYH FATRS FT HHEOT & A q&T0T, JofAT qNETOT, el IO, fSIver @
TY&TOT, el AT, Yrafeid Belall & FHThe! ! A, Jaeholiadl Td HAThNIAT| HIRAT
Sofr, 31 wa quT 3Rl & T

26. TfFas [eeivor
o HAT IIA & §I A FFAY FEAT,
o TfFFy TP 1 SAfAGE oaredr ReRAanfhe 98ia Ay Holdl & ddddr Td
3THAAIT, [AeTh- ForeT, FR-{FTT Teiawor, gRARS Bert |
o AT TUROT, TR e, [dd 37U, s fowq o sifde gfafasor, slaerae gfd e
27. g+ wAfse

o GR® FAMC &1 aRHW T 3eE0T, T fdeg, 3id 9=, f[agd Td dged @H=a, GaRUh Ud
mwmmmmmwmmwsﬁmmwmmmam
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fgred, aredfas HEa3i &1 qOT HiAd &7 o IUHHed, S HaI yA7Y, [Fud gud Td
gfadr vl gAfSE| ddd ®eld, AR AT T AW adT| afedr, 3egshacia afgar, qor
Wﬁﬁamqﬁﬁaaﬂﬁwammﬁwwmwwqun
28. 3 SO
. WW(W)WWWWWWWWWW
ATHOSSR, eclogor memmwﬁmwﬁ%ﬁwwmm
HEl Ta HANE HAg & Tl
Rar (qer@) 208- Rer AR, ST T A Tod QU SHe (W)l Hsd $ies,
ua@ﬁmﬁwmﬁwqﬁﬁﬂtﬁ—gwmwﬁﬁﬂwﬁwwwﬁwmmm
ST
afer gARE &1 gReAST Td 3TeIvl, IUHATE, IuHATEE 1 Tqer Td W A, W@ faegfa
WWHWMM#QWM*WWWWHWWW%W
mwwﬁm@rmlmﬁmqﬁﬁmmﬂﬁwwﬁﬁ
mﬁﬁwmﬁw%mﬁﬁ%w&mmmwmﬁml
Wwwwwmﬁ@mwmwﬁwm,aﬁ%@mmlm
dI YREce, qdd FHTSE, gfdedd FATE Td Uohd JodshiRdl, IWh FEcR0T HT Folg FHATE,
YWF FACROT & ST AT U9 AT Al e, [Aewofieor suaARe &1 gfa-uward, gfaardr ua
AR gFard|
3T T[0T FATSC-HIN - FaTol ITATHBT, olliFesh e, oiFseh Geh, TEHT ollidech FHead Td
3TYR, 98T I 31GfAHT, AT dfEdear |

5. MATHEMATICS
1. Arithmetic- Numbers (natural numbers, whole numbers, integers, rational numbers, rational numbers, irrational
numbers and real numbers, complex numbers), unitary method, average, profit & loss, simple interest, compound
interest, length, mass, capacity, time, simple fractions, decimal, percentage, ratio & proportion, multiple & factor,
lowest common multiple & highest common factor, logarithm.
2. Algebra- Algebraic expressions & their factors, linear equations with one & two variables and their applications, sets
& operations on sets, partial fraction, simultaneous equations, quadratic equations & their principle.
3. Linear Inequalities- Algebraic solutions of linear inequalities in one variable and their representation on the number
line. Graphical solution of linear inequalities in two variables. Solution of system of linear inequalities in two variables-
graphically. Absolute value, Inequality of means, Cauchy-Schwarz Inequality, Tchebychef’s Inequality.
4.Relations & Functions- Ordered pairs, Cartesian product of sets. Number of elements in the cartesian product of two
finite sets. Cartesian product of the reals with itself (upto R x R x R). Definition of relation, pictorial diagrams, domain.
co-domain and range of a relation. Function as a special kind of relation from one set to another. Pictorial
representation a function, domain, co-domain & range of a function. Real valued function of the real variable, domain
and range of these functions, constant, identity, polynomial, rational, modulus, sighum and greatest integer functions
with their graphs. Sum, difference, product and quotients of functions. Sets and their Representations. Union,
intersection and complements of sets, and their algebraic properties, Relations, equivalence relations, mappings, one-
one, into and onto mappings, composition of mappings.Binary operations.
5. Determinants and Matrices. Definition & types, area of a triangle, application of determinants operations on
matrices and commutative laws etc. transpose, co-adjacent and inverse matrix, application of matrices for solving
linear equations, Symmetric Matrix, Skew Symmetric Matrix.
6. Geometry- Angle & their types, parallel lines. triangle —types & properties, congruency of triangles, quadrilateral —
types & properties, parallel lines, theorems on triangle, quadrilateral & circle and questions based on theorems,
geometrical shapes, constructions & properties.
7. Coordinate Geometry- Coordinates of a point, line, pairs of lines, circle and family of circles, conic section, three
dimensional geometry, sphere.
8. Scalar and Vector Quantities- Magnitude and direction of vector, position vector, two dimensional & three
dimensional vector, scalar & vector products of vector and their properties, moment of couple, application of vectors
in three dimensional geometry, to find out the distance between two skew lines
9. Mensuration- Area & perimeter of triangle & quadrilateral, surface area & volume of cube, cuboids, cone, sphere,
cylinder etc.
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10. Trigonometry - Trigonometrical functions, identities and equations, properties of triangle, solution of triangles,

height and distance, inverse trigonometrical functions.

11.Statistics- Mean, Median, Mode, Bar Diagram, Measures of dispersion,Range,Mean Deviation, Variance and

Standard Deviation, Analysis of frequency Distributions, Permutation and combination, probability.

12.Mathematical Reasoning- Statements, New statement from Old, Special Words/Phrases, Implications, Validating

Statements.

13. Sequences and Series- Arithmetic progression, geometric progression, harmonic progression, special series,

exponential and logarithmic series.

14. Elementary Number Theory- Peano’s Axioms, Principle of Induction; First Principle, Second Principle, Third

Principle, Basis, Representation Theorem, Greatest Integer Function Test of Divisibility, Euclid’s algorithm, The Unique

Factorisation Theorem, Congruence, Sum of divisors of a number . Euler’s totient function, Theorems of Fermat and

Wilson.

15. Differentiation & Integration— Function, limit and continuity, differentiation, successive differentiation,

application of derivatives, integration, fundamental theorem on integration, definite integration differential equation.

16. Calculus- Leibnitz theorem. Maclaurin and Taylor series expansions. Linear equations and equations reducible to

the linear form. Exact differential equations.Linear differential equations with constant coefficients. Homogeneous

linear ordinary differential equations. Linear differential equations of second order.

17. Advanced Calculus.

= Definition of a sequence. Theorems on limits of sequences. Bounded and monotonic sequences. Cauchy’s
convergence criterion. Series of non-negative terms. Comparison tests. Cauchy’s integral test. Ratio tests. Raabe’s,
logarithmic, de Morgan and Bertrand’s tests (without proofs). Alternating series. Leibnitz’s theorem. Absolute and
conditional convergence.

=  Continuity of single variable, Sequential continuity. Properties of continuous functions. Uniform continuity. Chain
rule of differentiability. Mean value theorems and their geometrical interpretations. Darboux’s intermediate value
theorem for derivatives.

= Limit and continuity of functions of two variables. Partial differentiation. Change of variables. Euler’s theorem on
homogeneous functions. Taylor’s theorem for functions of two variables. Jacobians.

= Envelopes. Evolutes. Maxima, minima and saddle points of functions of two variables. Lagrange’s multiplier
method. Indeterminate forms.

= Beta and Gamma functions. Double and triple integrals. Dirichlet’s integrals. Change of order of integration in
double integrals.

18. Differential Equations

= Series solutions of differential equations- Power series method, Bessel and Legender equations, Bessel's &
Legendre’s functions and their properties- recurrence and generating relations. Orthogonality of functions. Sturm-
Liouville problem. Orthogonality of eigen-functions. Reality of eigen-values.

= Laplace transformation- Linearity of the Laplace transformation. Existence theorem for Laplace transforms.
Laplace transforms of derivatives and integrals. Shifting theorems. Differentiation and integration of transforms.
Inverse Laplace transforms. Convolution theorem. Application of Laplace transformation in solving linear
differential equations with constant coefficients.

= Partial differential equations of first order. Lagrange’s solution. Some special types of equations, which can be
solved easily by methods other than the general method. Charpit’s general method of solution.

= Partial differential equations of second & higher orders. Classification of linear partial differential equations of
second order. Homogeneous and non-homogeneous equations with constant coefficients. Partial differential
equation reducible to equations with constant coefficients.

= Calculus of Variations— Variational problems with fixed boundaries — Euler’s equation for functionals containing
first order derivative and one independent variable. Extremals. Functionals dependent on higher order derivatives.
Functionals dependent on more ‘than one independent variable. Variational problems in parametric form.
Invariance of Euler’s equation under coordinates transformation.

19. Mathematical induction & binomial theorem

20. Linear Programming

21. Algebra and Trigonometry

= Linear independence & dependence of row & column matrices, Row rank, column rank and rank of a matrix,
Equivalence of column and row ranks. Eigen values, eigen vectors and characteristics equation of a matrix. Cayley
Hamilton theorem and its use in finding inverse of a matrix.
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= Definition of a group with examples and simple properties, Sub groups, Cyclic groups, Coset decomposition,
Lagrange’s theorem, Fermat’s and Euler’s theorems. Homomorphism and isomorphism. Normal subgroups.
Quotient groups.

= The fudamental theorem of homomorphism. Permutation groups. Even and odd permutations, rings, sub-rings,
integral domains and fields. Characteristics of ring.

22. Vector Analysis and Geometry

= Scalar and vector product of three vectors, Reciprocal vectors, Vector differentiation. Gradient, divergence and
curl.

= Vector integration. Theorems of Gauss, Green, Stokes.

= Equation of cone with given base, Right circular cone, Equation of cylinder and its properties.

23. Statics

=  Analytical conditions of equilibrium of Coplanar forces. Virtual work. Catenary.

= Force in three dimensions. Poinsot’s central axis. Null lines and planes. Stable and unstable equilibrium.

24. Dynamics

= Velocities and accelerations along radial and transverse directions and along tangential and normal directions.
Simple harmonic motion. Elastic strings.

=  Motion on smooth and rough plane curves. Motion in a resisting medium. Motion of particle of varying mass.

=  Central Orbits. Kepler’s laws of motion. Motion of a particle in three dimensions.

25. Real Analysis

= Riemann integral. Integrability of continuous and monotonic functions. The fundamental theorem of integral
calculus. Mean value theorems of integral calculus. Partial derivation and differentiability of real-valued functions
of two variables. Schwarz and the Young’s theorem. Implicit function theorem.

= Improper integrals and their convergence. Comparison tests, Abel's and Dirichlet's tests, Frullani's integral, integral
as a function of parameter, continuity, derivability, Fourier series of half & full intervals.

26. Complex Analysis

=  Complex numbers as ordered pairs. Geometric representation of Complex numbers. Stereographic projection.

= Continuity & differentiability of Complex functions, Analytic functions, Cauchy-Riemann equations, harmonic
functions.

=  Mobius transformations, fixed points, cross ratio, inverse points and critical mapping, Conformal mapping.

27. Metric Spaces

= Definition and examples of metric spaces. Neighbourhoods. Limit points. Interior points. Open and closed sets.
Closure and interior. Boundary points. Sub-space of a metric space. Cauchy sequences. Completeness. Cantor’s
intersection theorem. Contraction principle. Real numbers as a complete ordered field, dense subsets, Baire
Category theorem, separable, second countable and first countable spaces.

= Continuous functions, extension theorem, uniform continuity.

= Compactness, sequential compactness, totally bounded spaces, finite intersection property, continuous functions
and compact sets, connectedness.

28. Abstract Algebra

= Group — Automorphisms, inner automorphism. Automorphism groups. Conjugacy relation and centraliser,
normaliser. counting principle and the class equation of a finite group, Cauchy's theorem and Sylow's theorems for
finite abelian groups and non abelian groups.

= Ring theory- Ring homomorphism. Ideals and Quotient Rings, field of quotients of an integral domain, Euclidean
rings, polynomial rings, polynomials over the rational field, polynomial rings over commutative rings, unique
factorization domain.

= Definition and examples of vector spaces. Subspaces. Sum and direct sum of subspaces. Linear span. Linear
dependence, independence and their basic properties. Basis. Finite dimensional vector spaces, existence theorem
for bases, invariance of the number of elements of a basis set, dimension, existence of complementary subspace
of a finite dimensional vector space, dimension of sums of subspaces, quotient space and its dimension.

= Linear transformations and their representation as matrices, the Algebra of linear transformations, the rank nullity
theorem, change of basis, dual space, bidual space and natural isomorphism, adjoint of a linear transformation,
eigen values and eigen vectors fo a linear transformation, diagonalisation, bilinear, quadratic and Hermitian forms.

= Inner product spaces- Cauchy- Schwarz inequality, orthogonal vectors, orthogonal complements, orthonormal sets
and bases, Bessel's inequality for finite dimensional spaces, Gram-Schmidt orthogonalization process.
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6. silfas fasmer
1. silfas Reg 3R AME- AT T EIRAT: AGST HI SHEAT: AFS YONTOAL THAIE AFS, A 3R
GcToed AAF | o615, GedH IR AT FHI ATYT: 3TN HI Glldl: AT H Ffean: ardw 3w | el
faeeiwor 3R @ AU
2. afa- R a7 | th, & IR A 3w F afa  Rufa-gag o, ara 3R 31 | v gee 3R
wadl  a1fd, 3ad e 3R dicifores 39| U A ®9 Q@ aRd I1fd, do-add, fEufa-aaa am,
ThaA caRd  afd & fov geg | afger Rufa 3k Grame afger | afger &1 a3k 3eax |
arder d9  Fiewr & ARG TaA ARG IR | SHs AfG: THAGS H Ifey FI FAS- 3IdR
e, THAAA H I THTHATA A9 UGH UHTATA a0l & 38T, JaIeg i |
3.7fd & fA9A- I FI HAUROT | FScd, =g A AT T Ggell AIH: HAIM, #ged &1 Afd I qa’T
e 3maeT: s @ afa 1 e G| e @oar wxeter @1 S 3R 3aeh sewier| g
gl &7 HcoleT| GYUT & TR, OYUT & &TH, ThaAA Joaid Ifd |
4. &, Fat 3R afFa- THa I IR INadT T9@ @R A T FR: afasT FAT, RS
gy, ufea Bufas For v aRemT| FaARr &1 ufas S Txel go: TifFs S F1 aweqor (Irfast
IR Rufas F90): 3eReh 9o, & 3R o fofT, gy 3R 3mcaey Juc|
5. %0 g N A waH T Nus- oF w1 Yuel & oA & S, TAIT TIETUT UaH GodHATT Fog
| T TS &1 GIAA  Fg: THAHAT BS & GdAA  hg: dof ATHUT, FHIUfT FAT TT 3T TG TG
AYAT | Y@ U RO AT A JolalT: FScd YT, gl Fean safAdT avdgst & v J5a
3TgoT| AR AR daad 3787 98T 3R 390 3o
6. IBcATHYUT- I Ifd & FCoR & IH | I¥carpyor & AsiAs Fge Fas 3R TwE & 9y
AT ol A gRadel | Tecdim  RYfasr 39T, Tocdiy AHg| Jomde 391, 3998 & el 9|
aﬁa?m's'l
7. S F IUNYH- YIARY IdER, UidsSd UG [QFfd # €Y, §F T H9H, JAYdr AohE | g9
Wwaﬁ:wwﬁwmmml AT, Felad fd, WATT 39T, (les & A,
URRET ta f3gsy garg | Sdlell 93y 3R 50 AqUaeT S8 Fof 3R g dE, g6 ad &
AT (§5 U Joqell) FiAched, FSAT, a9, 3580 JOR: Afse Fwar FAAd: e # aRkadas
I FSAT | AT HROT: dTeld, FageT 3R Afeor, ssdfia  areerdr, =gea &1 ofidesr e |
8. IANIAH- ISHT Fded IR damaAe H aRemwr @eAEfad &1 gegar Fgd) Fsa, &3 3R
aRe Foil | 3SARENAST & dgell TIH | ISANIMAR Hl qaT HTF7E 3chAvIT iR eqchaAviig
fhaTT| FSAT Solel 3R IWhoReX | FAf Tk 3R FAf T 93T | 36 3 &1 Fyfa geewome i
A RS et R frar arar & | A4t 1 3opEfa &gia, Tadaar @ e, Far &1 a@faazor 3R A4t
&1 fafse AT 7 srerwen: 3T AFd 9y, @R 9@ |
9. &1l UG aX9T- 3ATdd fdg: HTaadrd, Agfa, TTEamde, AT & Heled & ¥ H | 3Tddl Beld | Tl
3Tad aIfd (THTATA) 3R sTF G0 Fdl: HAG & aloed| TIHIT g Ud g1 [AIdis T 3ad
afa & Far - afas IR wWwfas 97 gF W dias- 38E AGddd & Foleh: AFd, Yligd Ud
AT aleld, G| e AfA| 3EAGed R IFuEy a3, e I Tred | T FemHr aRer & faw
faTuTIsr Iaer| aiE & CIRMYUT & {Gid, deEN & Widdd, dRT 3R 98l & e W@, sa#H =g
faume 3k gAffaTd, Edg, sSicer goma|
10. Ry Rgga- facga 3maen 3Mae &I TXEIUT, HollA & @Id 3R 38F 39T, ar fHg 3maet &
9T g, 98 3MaAT & ALT Tl R F AR T i, WQTWWWIWWW
HEw & FROT e &7, [Aegd & & W@y @ega gfdyg, P@edd gfdya & #Rur (igyd &
Wﬁﬂﬁmﬁaﬁmwwaﬂaﬁlw%mmmm fOega @wa, fasErsR:
Riead aRyg T 3 FHE F FROT [QE, GARVT IS5, Regd Ul e, aﬁaaﬁarﬁm
fr Rufasr o7 | RRRYT &7 # gfaya | aree U9 Hdreeh, dldd H HFd U9 §§ &Y | T
foega va faega yaur, TuRa va aar, @emREt &1 e, TAER e auia &1 afar, areas
& foar v At & @rey @uiRT H GIEd ATl aeT 8 Ah STeel|
11. arT fagga- fAegd ur, uifcas arael # fdegd OURT &7 Yaig, HelerHsd de1, arfaehedr 3R fdegd
URT & AY 3o e A & HIA, Gega gfayv, ure fadg dffeer @s 3R IRES),
faega Far AR afeq, ﬁ@ﬁmﬂwﬁum*dllwqdm%maﬁm gfaerehl &
FATAGR Td Aol FAISeT: SfoRker & aradAT FeRar | T dd & HidRe iRy, e & JFaea 3k
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fegd args 9o, ddl & FARR U9 Ao T, foams & fga 3R gas seagaer fasarrd- fgia
3R 5Ed U, URT & 3vHT 3R Efas gea|

12. 4RT & YIHIT IHT UF gadhed- JA-Gac @I 3R 396 39T | iR &1 fags 3k sas
3eoaeT AT o9 dr, @Y 3R cRigse aRafoer &d | dkes ol ABFdic, [&wiel | gahg
aﬁﬁwmﬁawmﬁwmmm@ramﬁ%mwamwmwmﬂmww
g MY TG 3% TUANET| URT Iy o T SfaudT & & & | U gHS dTd Soldeld &l
I GIAYErT Mot | gEhrT 819 FI digdl Ueh dahid giaydid (G8 da%) & HRUT 38% A& W Uq
HeT & oigdd g W | Th TAT dehiT 8T H Uh geehld Gaydiy (§8 dash) W gof O : &3
TFah IRANR & & F | GehT g IWIT: g2 H  gahig 8T 3R qehT dca | 3, uia, &g -
YIhIT TeTy, 3STEX0T & Y| fegd geae 3R 3 eTAaT & e el dret R | TARY g |
13. Rgga gFahg Wor 3R ycgadt ar1- g geadhT o, W8 & ﬁwmmﬁmaﬁ
3R GRT, Sesl H PTH, $eT URIG| TR U4 3died OXOT| TATUGA URT dT 3aedehdr| Gearadt
aRT 3R gEdhr A gfaara 3R gfderer; LC gree, Torim Soft aRgy, e vl gy & ofeq,
STelex, Al 3R T aHER|

14. WHIfAAY- THIA HI Wiade], MelT GUUTT GUUT FF, T2 FH J9dde, IUT HdRkes qadel 3R sa&
3TN, Hifcahd BEaR| Ml IS8 IR Fehlel &l IddIV o, Tl o &l I, o a-AaAdr &1 gl
JEda, oF #T ufFd, gde o T F I T TUSH & ATEIH A YA H J9ad- 3R goT fagioor)
TehTeT I TehioTed TG SHh IFIUANT| JhifAsh I AT o479, giee & aly 3R 38+ gur | geaeedf 3k
Teeld gIeel 3R 3T 3Tade &TAAT | T YRR : aierend, g% & fuH, FAdd ddel W
aEN @ Wadd Td Aaded| g9« & RAgid @Rt Wadd Td 39adel & Hgar &7 cams |
IfAaOT, I &7 39 [de TAer 3R fhar aiss, ol T@eag Tld U9 TUS AfAHvI| Teha Tole
fGada, &g sfase &1 disg | geweddl 3R @oeliw el fr e a@an gaur, @@da gfad
TR SECX T IIAT A Ydiehd Tehrel 3R GRS & 39I1eT|

15. ryfas wifah AfeRor fr cadr gfa | yorr [Ayd  goma, géar 3R oS & 3radliehe; TSI
T g faegd  THIRT, Tehter HI FHUT Ui | FiFced THG, Wifa?rycra’éatrawa;rﬁﬂﬂgrar
qmlmam,maﬁrawm,ﬁrWM|éﬁwammlaﬁﬁmﬁml
GHIEUT| 3TEHI-HUT JehloTel YT, IEIHIS T IWRHATY] ASAT dIgl ASd, Foll & TR, gIEglolel TUaeH|
Afde T G IR IR, fher e AR gEdT MY, WAV gouAe, FHEEUEd, HHTRS;
isotones | IEAUfAAT-3rewIv dier 3R ImAT For/ fRoT AR IS IoT; IAH & T | gegAe -
FoT A, geddAe &fd; ufd ~gfFadid dUa For 3R goud i & Y sgdhr eRar, J1fde &7 gd §g
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16. SAFCla® IURIVT- TR, HUATelh 3ISE- 31T Ud 9T AT & FTAeetor, v fgseadpny &
¥ H IS Telsl, BleisE, IR Id, 3R I 3 dlecsl O@HA® & §T H oo A3 | 9
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3R afeT & F11 NfSF e IR sus FAe| T Bag & w0 F o]

6. PHYSICS
1. Physical World and Measurement- Need for measurement: Units of measurement; systems of units; S| units,
fundamental and derived units. Length, mass and time measurements; accuracy and precision of measuring
instruments; errors in measurement; significant figures.dimensional analysis and its applications.
2. Kinematics- Frame of reference. Motion in a one ,two and three dimension: Position-time graph, speed
andvelocity.Uniform and non-uniform motion, average speed and instantaneous velocity.Uniformly accelerated
motion, velocity-time, position-time graphs, relations for uniformly  accelerated motion .Vectors :Position and
displacement vectors .addition and subtraction of vectors. Relative velocity.scalar product of vectors,Vector product of
vectors. Unit vector; Resolution of a vector in a plane - rectangular components. Motion in aplane. Cases of uniform
velocity and uniform acceleration-projectile motion.
3. Laws of Motion- Intuitive concept of force. Inertia, Newton’s first law of motion; momentum and Newton’s second
law of motion; impulse; Newton’s third law of motion. Law of conservation of linear momentum and its applications.
Equilibrium of concurrent forces. Types of friction, laws of friction, .Dynamics of uniform circular motion .
4. Work, Energy and Power- Work done by a constant force and a variable force; kinetic energy, work- nergy theorem,
power. Notion of potential energy, potential energy of a spring, conservative forces: conservation of mechanical
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energy (kinetic and potential energies); non-conservative forces: elastic and inelastic collisions in one and two
dimensions.

5. Motion of System of Particles and Rigid Body- Centre of mass of a two-particle system, momentum conversation
and entre of mass motion. Centre of mass of a rigid body; centre of mass of uniform rod. ; moment of a force, torque,
angular momentum, conservation of angular momentum with some examples. Dynamics of rigid bodies, Comparison
of linear and rotational motions; moment of inertia, radius of gyration. Values of moments of inertia for geometrical
objects. Parallel and perpendicular axis theorems and their applications.

6. Gravitation- Keplar’s laws of planetary motion. The universal law of gravitation. Variation of Acceleration due to
gravity with altitude ,latitude and depth. Gravitational potential energy; gravitational potential. Escape velocity.
Orbital velocity of a satellite. Geo-stationary satellites.

7. Properties of Bulk Matter- Elastic behaviour, Stress-strain relationship, Hooke’s law,modulus of lasticity .Pressure
due to a fluid column; Pascal’s law and its applications Viscosity, Stokes’ law, terminal velocity, Reynold’s number,
streamline and turbulent

flow. Bernoulli’s theorem and its applications. Surface energy and surface tension, application of surface tension ideas
to drops, bubbles and capillary rise. Heat, temperature, thermal expansion; specific heat - calorimetry; change of state
— latent heat. Heat transfer-conduction, convection and radiation, thermal conductivity, Newton’s law of cooling.

8. Thermodynamics- Thermal equilibrium and definition of temperature (zeroth law of thermodynamics). Heat, work
and internal energy. First law of thermodynamics. Second law of thermodynamics: reversible and irreversible
processes. Heat engines and refrigerators.carnot cycle and carnot’s theorem.

Equation of state of a perfect gas, work done on compressing a gas. Kinetic theory of gases ,degrees of freedom, law
of equipartition of energy and application to specific heats of gases; concept of mean free path, Avogadro’s

number.

9. Oscillations and Waves- Periodic motion - period, frequency, displacement as a function of time. Periodic
functions.Simple harmonic motion (S.H.M) and its equation; phase; oscillations of a spring— restoring force and force
constant; energy in S.H.M.-kinetic and potential energies; simple pendulum—derivation of expression for its time
period; free, forced and damped oscillations, resonance. Wave motion. Longitudinal and transverse waves, speed of
wave motion. Displacement relation for a progressive wave. Principle of superposition of waves, reflection of waves,
standing waves in strings and organ pipes, fundamental mode and harmonics, Beats, Doppler effect.

10. Electrostatics- Electric Charges; Conservation of charge, Coulomb’s law and its application,force between two
point charges, forces between multiple charges; superposition principle and continuous charge distribution. Electric
field, electric field due to a point charge, electric field lines; electric dipole, electric field due to a dipole; torque on a
dipole in uniform electric field. Gauss’s theorem and its applications Electric potential, potential difference, electric
potential due to a dipole and system of charges; equipotential surfaces, electrical potential energy of a system of two
point charges and of electric dipole in an electrostatic field. Conductors and insulators, free charges and bound
charges inside a conductor. Dielectrics and electric polarisation, capacitors and capacitance, combination of
capacitors, capacitance of a parallel plate capacitor with and without dielectric medium between the plates, energy
stored in a capacitor. Van de Graaff generator.

11. Current Electricity- Electric current, flow of electric charges in a metallic conductor, drift elocity, mobility and their
relation with electric current; Ohm’s law, electrical resistance, V-l characteristics (linear and non-linear), electrical
energy and power, electrical resistivity and conductivity.Carbon resistors, colour code for carbon resistors; series and
parallel combinations of resistors; temperature dependence of resistance. Internal resistance of a cell, potential
difference and emf of a cell, combination of cells in series and in parallel. Kirchhoff’s laws and its applications..
Potentiometer - principle and its applications Thermal and chemical effect of current.

12. Magnetic Effects of Current and Magnetism- Biot-Savart law and its application Ampere’s law and its applications
to infinitely long straight wire, straight and toroidal solenoids. Lorentz’s force. Cyclotron,synchrotron. Interaction of a
current-carrying conductor with magnetic field. Force between two parallel current-carrying conductors. Torque
experienced by a current loop in uniform magnetic field and its application; Current loop as a magnetic dipole and its
magnetic dipole moment. Magnetic dipole moment of a revolving electron. Magnetic field intensity due to a magnetic
dipole (bar magnet)along its axis and perpendicular to its axis. Torque on a magnetic dipole (bar magnet) in a uniform
magnetic field; bar magnet as an equivalent solenoid, magnetic field lines; Earth’s magnetic field and magnetic
elements. Para-, dia- and ferro - magnetic substances, with examples. Electromagnets and factors affecting their
strengths. Permanent magnets.

13. Electromagnetic Induction and Alternating Currents- Electromagnetic induction; Faraday’s law, induced emf and
current; Lenz’s Law, Eddy currents. Self and mutual inductance. Need for displacement current. Alternating currents
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and its measurement reactance and impedance; LC oscillations, LCR series circuit, resonance; power in AC circuits,.
generator , motors and transformer.

14. Optics- Reflection of light, spherical mirrors, mirror formula. Refraction of light, total internal reflection and its
applications, optical fibres, refraction at spherical surfaces, lenses, thin lens formula, lens-maker’s formula.
Magnification, power of a lens, combination of thin lenses in contact. Refraction and dispersion of light through a
prism. Scattering of light and its application.Optical instruments: Human eye-eye defects and its correction.
Microscopes and astronomical telescopes and their magnifying powers. Wave optics: wave front and Huygens’
principle, reflection and refraction of plane wave at a plane surface using wave fronts. Proof of laws of reflection and
refraction using Huygens’ principle. Interference, Young’s double slit experiment and expression for fringe width,
coherent sources and sustained interference of light. Diffraction due to a single slit, width of central maximum.
Resolving power of microscopes and astronomical telescopes. Polarisation, plane polarised light; Brewster’s law, uses
of plane polarised light and Polaroids.

15. Modern Physics- Dual nature of radiation. Photoelectric effect, Hertz and Lenard’s observations; Einstein’s
photoelectric equation-particle nature of light. Compton effect, deffraction of X- rays ,Bragg’s law ,Hall effect. Matter
waves-wave nature of particles, de Broglie relation. Davisson-Germer experiment. Uncertainty principal.
Schrodinger’s equation. Alpha-particle scattering experiment; Rutherford’s model of atom; Bohr model, energy levels,
hydrogen spectrum. Composition and size of nucleus, packing fraction and magnetic moment, atomic masses,
isotopes, isobars; isotones. Radioactivity-alpha, beta and gamma particles/rays and their properties; radioactive decay
law. Mass-energy relation, mass defect; binding energy per nucleon and its variation with mass number; liquid drop
model of nucleus, nuclear fission and fusion., critical mass ,chain reaction and fission reaction, ionization chamber,
Geiger counter and scintillation counter, linear accelerator.

16. Electronic Devices- Semiconductors; semiconductor diode — |-V characteristics in forward and reverse bias, diode
as a rectifier; |-V characteristics of LED, photodiode, solar cell, and Zener diode; Zener diode as a voltage regulator.
Junction transistor, transistor action, characteristics of a transistor; transistor as an amplifier (common emitter
configuration) and oscillator. Logic gates and its combination. Transistor as a switch.
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7. BIOLOGY

1. Diversity in Living World- What is living?; Biodiversity; Need for classification; Three domain of life; Taxonomy &
Systematics; Concept of species and taxonomical hierarchy; Binomial nomenclature; Tools for study of Taxonomy—
Museums, Zoos, Herbaria, Botanical gardens. Five kingdom classification; Salient features and classification of Monera;
Protista and Fungi into major groups; Lichens; Viruses and Viroids. Salient features and classification of plants into
major groups- Algae, Bryophytes, Pteridophytes, Gymnosperm and Angiosperm (three to five salient and
distinguishing features and at least two examples of each category); Angiosperms- classification up to class,
characteristic features and examples. Salient features and classification of animals- non chordate up to phyla level and
chordate up to classes level.

2. Structural Organisation in Animals and Plants- Morphology and modifications; Tissues; Anatomy and functions of
different parts of flowering plants: Root, stem, leaf, inflorescence- cymose and racemose, flower, fruit and seed
Animal tissues; Morphology, anatomy and functions of different systems (digestive, circulatory, respiratory, nervous
and reproductive) of an insect (cockroach).
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3. Cell Structure and Function- Cell theory and cell as the basic unit of life; Structure of prokaryotic and eukaryotic cell;
Plant cell and animal cell; Cell envelope, cell membrane, cell wall; Cell organelles— structure and function;
Endomembrane system- endoplasmic reticulum, Golgi bodies, lysosomes, vacuoles; mitochondria, ribosomes, plastids,
microbodies; Cytoskeleton, cilia, flagella, centrioles (ultra structure and function); Nucleus—nuclear membrane,
chromatin, nucleolus. Chemical constituents of living cells: Biomolecules—structure and function of proteins,
carbodydrates, lipid, nucleic acids; Enzymes—types, properties, enzyme action factors affecting of enzymes.

Cell division : Cell cycle, mitosis, meiosis and their significance.

4. Plant Physiology- Transport in plants: Movement of water, gases and nutrients; Cell to cell transport— Diffusion,
facilitated diffusion, active transport; Plant — water relations— Imbibition, water potential, osmosis, plasmolysis; Long
distance transport of water— Absorption, apoplast, symplast, transpiration pull, root pressure and guttation;
Transpiration— Opening and closing of stomata; Uptake and translocation of mineral nutrients— Transport of food,
phloem transport, Mass flow hypothesis; Diffusion of gases. Mineral nutrition: Essential minerals, macro and
micronutrients and their role; Deficiency symptoms; Mineral toxicity; Elementary idea of Hydroponics as a method to
study mineral nutrition; Nitrogen metabolism — Nitrogen cycle, biological nitrogen fixation.

Photosynthesis: Photosynthesis as a means of Autotrophic nutrition; Where does photosynthesis take place; How
many pigments are involved in Photosynthesis (Elementary idea); Photochemical and biosynthetic phases of
photosynthesis; Cyclic and non cyclic photophosphorylation; Chemiosmotic hypothesis; Photorespiration; C3 and C4
pathways; Factors affecting photosynthesis. Respiration: Exchange of gases; Cellular respiration — glycolysis,
fermentation (anaerobic), TCA cycle and electron transport system (aerobic); Energy relations — Number of ATP
molecules generated; Amphibolic pathways; Respiratory quotient. Plant growth and development: Seed germination;
Phases of plant growth and plant growth rate; Conditions of growth; Differentiation, dedifferentiation and
redifferentiation; Sequence of developmental process in a plant cell; Growth regulators—auxin, gibberellin, cytokinin,
ethylene, ABA; Seed dormancy; Vernalisation; Photoperiodism.

5. Human Physiology-

Digestion and absorption: Alimentary canal and digestive glands; Role of digestive enzymes and gastrointestinal
hormones; Peristalsis, digestion, absorption and assimilation of proteins, carbohydrates and fats; Calorific value of
proteins, carbohydrates and fats Egestion; Nutritional and digestive disorders— PEM, indigestion, constipation,
vomiting, jaundice, diarrhea. Breathing and Respiration: Respiratory organs in animals

Respiratory system in humans: Mechanism of breathing and its regulation in humans— Exchange of gases, transport of
gases and regulation of respiration, Respiratory volumes; Disorders related to respiration-Asthma, Emphysema,
Occupational respiratory disorders.

Body fluids and circulation: Composition of blood, blood groups, coagulation of blood; Composition of lymph and its
function;

Human circulatory system— Structure of human heart and blood vessels; Cardiac cycle, cardiac output, ECG; Double
circulation; Regulation of cardiac activity; Disorders of circulatory system-Hypertension, Coronary artery disease,
Angina pectoris, Heart failure.

Excretory products and their elimination: Modes of excretion— Ammonotelism, ureotelism, uricotelism; Human
excretory system—structure and fuction; Urine formation, Osmoregulation; Regulation of kidney function— Renin-
angiotensin, Atrial Natriuretic Factor, ADH and Diabetes insipidus; Role of other organs in excretion; Disorders-
Uraemia, Renal failure, Renal calculi, Nephritis; Dialysis and artificial kidney.

Locomotion and Movement: Types of movement- ciliary, flagellar, muscular; Skeletal muscle — contractile proteins
and muscle contraction; Skeletal system and its functions Joints; Disorders of muscular and skeletal system-
Myasthenia gravis, Tetany, Muscular dystrophy, Arthritis, Osteoporosis, Gout. Neural control and coordination:
Neuron and nerves;

Nervous system in humans— central nervous system, peripheral nervous system and visceral nervous system;
Generation and conduction of nerve impulse; Reflex action; Sensory perception; Sense organs; Elementary structure
and function of eye and ear. Chemical coordination and regulation: Endocrine glands and hormones; Human
endocrine systemHypothalamus, Pituitary, Pineal, Thyroid, Parathyroid, Adrenal, Pancreas, Gonads; Mechanism of
hormone action (Elementary ldea); Role of hormones as messengers and regulators, Hypo-and hyperactivity and
related disorders (Common disorders e.g. Dwarfism, Acromegaly, Cretinism, goiter, exopthalmic goiter, diabetes,
Addison’s disease).

6. Reproduction-

Reproduction in organisms: Reproduction, a characteristic feature of all organisms for continuation of species; Modes
of reproduction — Asexual and sexual; Asexual reproduction; Modes- Binary fission, sporulation, budding, gemmule,
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fragmentation; vegetative propagation in plants. Sexual reproduction in flowering plants: Flower structure;
Development of male and female gametophytes; Pollination—types, agencies and examples; Outbreedings devices;
Pollen-Pistil interaction; Double fertilization; Post fertilization events— Development of endosperm and embryo,
Development of seed and formation of fruit; Special modes— apomixis, parthenocarpy, polyembryony; Significance of
seed and fruit formation.
Human Reproduction: Male and female reproductive systems; Microscopic anatomy of testis and ovary;
Gametogenesis- spermatogenesis & oogenesis; Menstrual cycle; Fertilisation, embryo development upto blastocyst
formation, implantation; Pregnancy and placenta formation (Elementary idea); Parturition (Elementary idea);
Lactation (Elementary idea). Reproductive health: Need for reproductive health and prevention of sexually transmitted
diseases (STD); Birth control- Need and Methods, Contraception and Medical Termination of Pregnancy (MTP);
Amniocentesis; Infertility and assisted reproductive technologies — IVF, ZIFT, GIFT, IUT, TET, Embryo culture
(Elementary idea for general awareness) senescence impact of age on reproduction.
7.Genetics and Evolution-
Heredity and variation: Mendelian Inheritance; Deviations from Mendelism— Incomplete dominance, Co-dominance,
Multiple alleles and Inheritance of blood groups, Pleiotropy; Elementary idea of polygenic inheritance; Chromosome
theory of inheritance; Chromosomes and genes; Sex determination— In humans, birds, honey bee; Linkage and
crossing over; Sex linked inheritance- Haemophilia, Colour blindness; Mendelian disorders in humans— Thalassemia;
Chromosomal disorders in humans; Down’s syndrome, Turner’s and Klinefelter’s syndromes. Pedigree analysis.
Molecular Basis of Inheritance: Search for genetic material and DNA as genetic material; Structure of DNA and RNA;
DNA packaging; DNA replication; Central dogma; Transcription, genetic code, translation; Gene expression and
regulation— Lac Operon; Genome and human genome project; DNA finger printing Gene mapping.
Evolution: Origin of life; Biological evolution and evidences for biological evolution (Paleontological, comparative
anatomy, embryology and molecular evidence); Darwin’s contribution, Modern Synthetic theory of Evolution;
Mechanism of evolution— Variation (Mutation and Recombination) and Natural Selection with examples, types of
natural selection; Gene flow and genetic dirft; Hardy- Weinberg’s principle; Adaptive Radiation; Human evolution.
8. Biology and Human Welfare-
Health and Disease: Pathogens; parasites causing human diseases (Malaria, Filariasis, Ascariasis, Typhoid, Pneumonia,
common cold, amoebiasis, ring worm); Basic concepts of immunology: vaccines; Cancer, HIV and AlDs; Adolescence,
drug and alcohol abuse. Cells of the immune system and their differentiation, structure and functions of antibodies ,
antigen —antibody interactions. Auto immunity Allergies.
Improvement in food production: Plant breeding, tissue culture, single cell protein, Biofortification; Apiculture and
Animal husbandry.
Microbes in human welfare: In household food processing, industrial production, sewage treatment, and STP Ganga
Yamuna action Plan, energy generation and as biocontrol agents and biofertilizers.
9. Biotechnology and Its Applications- Principles and process of Biotechnology: Genetic engineering (Recombinant
DNA technology). Application of Biotechnology in health and agriculture: Human insulin and vaccine production, gene
therapy; molecular diagnosis, serum and urine analysis, PCR , ELISA Genetically modified organisms- Bt crops;
Transgenic Animals; Biosafety issues— Biopiracy and Biopatents.
10. Ecology and environment- Organisms and environment: Habitat and niche; Population and ecological
adaptations; Population interactions—mutualism, competition, predation, parasitism; Population attributes—growth,
birth rate and death rate, age distribution, logistic curves, darwinian fitness.
Ecosystems: Patterns, components; productivity and decomposition; Energy flow; Pyramids of number, biomass,
energy; Nutrient cycling (carbon and phosphorous); Ecological succession; Ecological Services— Carbon fixation,
pollination, oxygen release.
Biodiversity and its conservation: Concept of Biodiversity; Patterns of Biodiversity; Importance of Biodiversity; Loss of
Biodiversity; Biodiversity conservation; Hotspots, endangered organisms, extinction, Red Data Book, biosphere
reserves, National parks and sanctuaries.
Environmental issues: Air pollution and its control; Water pollution and its control; Agrochemicals and their effects;
Solid waste management; Radioactive waste management; Greenhouse effect and global warming; Ozone depletion;
Deforestation; environmental issues.
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8. CHEMISTRY
1. Some Basic concepts of Chemistry: Scope of chemistry- Historical approach to nature of matter - states of
matter,Concept of Elements, atoms and molecules, properties of matter and its measurement, S. | system of units,
Uncertainty in measurements, dimensional analysis, Laws of chemical combination, atomic and molecular masses,
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Mole concept and molar masses, percentage composition, empirical and molecular masses, equivalent weight,
concept of limiting reagent.

2 States of Matter: Gases, liquids and solids, three states of matter, types of intermolecular forces.

The laws governing ideal gas behavior. Boyles law, Charles law, Gaylussacs law, Avogadros law. Dalton’s law of partial
pressure, Kinetic molecular theory of ideal gases, Maxwell Boltzmann distribution law on molecular motion, real gases
— deviation from ideal behaviour, vander Waals equation.

Liquid and their properties as vapour pressure, viscosity and surface tension.

Solids: Classification of solids, fundamental types of lattices, two and three dimensional lattice types, Simple crystal
structures, Transformation of crystal structure on varying temperature, Bragg’s law, density in solids, energy band,
band gaps, semiconductors, magnetic and dielectric properties, stoichiometric and non- stoichiometric defects in
solids.

3 Structure of Atom: Structure of Atom (Classical Theory), Dalton’s atomic theory, Bohr’s model of atom, Structure of
atom (modern theory), de Broglie’s relationship, Heisenberg’s uncertainty principal, Classical wave equation,
Schrédinger’s wave equation, Probability distribution curve, Quantum numbers, Pauli’s exclusion principle, Aufbau
principle, Hund’s rule of maximum multiplicity.

4 Equilibrium: Reversible reactions, criteria of equilibrium, Law of mass action, equilibrium constant, Kc and Kp , Le
Chatelier principle, lonic equilibrium, Ostwald’s dilution Law, solution of acids, bases, ionic equilibria in solution,
Common ion effect — its application to qualitative analysis, acids and bases, Bronsted- Lowry theory of acids and bases,
Lewis concept of acid and bases, relative strengths of acids and bases, their quantitative estimation, buffer solution
and its use, determination of pH, theories of indicators, conductometric titration, Solubility product, hydrolysis.

5. Surface Chemistry: Adsorption, absorption, sorption, Physical adsorption, Chemisorption adsorption, isotherms (
Freundlich, Langmuir), application of adsorption, types of Catalysis theories of catalysis, classification of colloids,
preparation of Colloidal Solution (lyophobic and lyophilic), Special characteristics of colloidal solutions |,
electrophoresis, tyndal effect,Brownian movement, Precipitation of colloids — Hardy Schulze law, multimolecular and
macromolecular colloids, Emulsion and Gels.

6 Chemical Kinetics: Theories of reaction rates, rate of reaction, factors affecting rates of reaction, molecularity and
order of reaction, Fast reactions- Luminescence and energy transfer process, reaction

mechanisms(Simple and complex reactions) Activation Energy Arhenious Equation. Half life of reaction.

7 Redox Reaction and Electrochemistry: Oxidation and reduction, redox reaction and its application, oxidation
number, Strong and weak electrolytes, activity coefficient, conductance and conductivity, Kohlrausch law, resistance
and resistivity molar conductivity, equivalent conductivity, Qualitative and quantitative aspect of electrolysis,
electrochemical cell and electrolytic cell, Electrode and electrode potential and standard electrode potential,
Electrochemical series and its applications, Nernst equation and its application, Equilibrium constant and EMF of the
cell, fuel cells, corrosion.

8 Solutions: Solution and its types, expression of concentration of solution, solubility and factors affecting the
solubility of a solid in a liquid (temperature and pressure), Vapour pressure of a liquid, Raoult’s law for both volatile
and non volatile solute,Ideal and non ideal solution, Colligative properties, abnormal molecular masses and Van’t Hoff
factor.

9 Chemical bonding and Molecular Structure: Valence electrons and Lewis structures, lonic bond, Covalent bond,
Bond parameters ,Co-ordinate bond, polarity and dipole moment, Quantitative idea of — valence bond theory, VSEPR
theory, molecular orbital theory (LCAQO), Concept of hybridization involving s, p, d orbitals, Hydrogen bond, Resonance.
10. Thermodynamics: Macroscopic properties of the system, modes of transfer of energy between system and
surrounding, Phase transition, phase rule and phase diagram, First Law, second law and third law, of thermodynamics.
Internal energy and enthalpy of the reaction, their measurement and application, spontaneity of process, Entropy and
spontaneity, Helmholtz and Gibb’s free energy, Thermodynamics of electrochemical cells.

11. Classification of elements and periodicity in properties: Significance of classification,brief history of the
development of periodic table,modern periodic law and the present form of periodic table, periodic laws, name of the
elements with Z>100 according to IUPAC system, classification of elements into s, p, d, f —block elements and their
characteristics, Periodic trends in the properties of elements — lonization enthalpy, Electron gain
enthalpy,electronegativity, atomic radii, ionic radii, periodicity of valency or oxidation state.

12. Hydrogen: Position of Hydrogen in periodic table, occurrence, isotopes, Preparation of hydrogen, on small and
commercial scale, properties and uses. hydrides, water, hard and soft water, heavy water, hydrogen peroxide,
hydrogen economy, hydrogen as a fuel.

13. General principles and processes of isolation of elements and s — block elements:
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Principles and methods of extraction, oxidation and reduction as applied to the extraction procedures of Al, Cu, Zn and
Fe. s — block elements, general introduction — Electronic configuration, occurrence, Anomalous properties of the first
element of each group, diagonal relationship, Trends in variation of the properties, reaction of alkali and alkaline earth
metals.

Preparation and properties and uses of some important compounds: - sodium carbonate, sodium bicarbonate, sodium
chloride, sodium hydroxide, calcium hydroxide and calcium carbonate, industrial uses of lime and lime stone,
biological importance of sodium, potassium, magnesium and calcium.

14. p-Block Elements: Electronic configuration, variation in physical and chemical properties and uses of groups 13 to
18, physical and chemical properties of borax, boric acid, boron hydride, silicones, preparation and uses, preparation,
properties and uses of nitrogen, ammonia, nitric acid and oxides of nitrogen, phosphorus — allotropic forms,
preparation and properties of phosphine, phosphorus pentachloride and phosphorus trichloride, preparation,
properties and uses of oxygen and ozone, hydrides and halides of 16 group elements, their structure and nature,
allotropic forms of sulphur- their preparation, preparation, properties and uses of sulphur dioxide, industrial
preparation of oxo-acids of sulphur, preparation and properties of halogen and halogen acids, inter halogen
compounds, pseudohalide ions. Oxo-acids of halogens, their structure and nature, preparation, properties and uses of
xenon fluorides, oxides of xenon and xenon oxo fluorides.

15. The d — and f- Block Elements: General introduction, electronic configuration and general trend in the properties
of first row transition metals like metallic character, ionization enthalpy, oxidation states, ionic radii, coloured ion
formation, Alloy formation and Interstitial compound, catalytic properties, magnetic properties, oxides, halides and
sulphides of first row transition metals, complex compound formation etc. Preparation, properties and structures of
KMnO4 and K2Cr2 07, lanthanoids and actinoids.

16. Co-ordination Compounds and organometallics: Meaning of co-ordination compounds, Werner’s theory, ligands —
their types, Coordination number, IUPAC nomenclature of co- ordination compounds, isomerism, bonding in co-
ordination compounds, colour, magnetic properties and, stabilities of co-ordination compounds. Chemical and
biological importance of coordination compounds, metal carbonyls: preparation, properties and bonding,
organometallic compounds and their classification.

17. Organic Chemistry : Some Basic Principles and Techniques: General Classification of organic compounds, Shapes
of organic compounds-Hybridisation(sp, sp2,sp3), Structural representation of organic molecules, Functional groups,
Homologous, series. Common or trivial names, nomenclature of aliphatic, aromatic and substituted aromatic
compounds. [IUPAC Nomenclature.

Isomerism : Structural and Stereo isomerism Fundamental Concepts in Reaction Mechanism: Cleavage of covalent
bond, Types of attacking species, electron movement in organic reactions, electronic displacement in a covalent bond
and types of organic reactions.

Methods of purification of organic compounds: Qualitative analysis, Quantitative analysis., estimation of the
elements and determination of empirical and molecular formula.

18. Hydrocarbons: Classification of hydrocarbons.

Alkanes: Conformations (Newmann and Sawhorse formulae), Physical properties, Chemical reactions

Cycloalkanes: Preparation, physical and chemical properties, stability of cycloalkanes(Bayer strain theory), chair and
boat forms of cyclohexane.

Alkenes:, structure of double bond, geometrical isomerism, physical properties, methods of preparation, chemical
reactions.

Alkadienes: Classification of dienes, Preparation of conjugated dienes, Chemical properties(1,2 and 1,4- addition to
conjugated dienes).

Alkynes:, structure of triple bond, physical properties, methods of preparation Chemical properties, Acidic nature of
alkynes, Addition reaction of alkynes.

Aromatic Hydrocarbons:, Structure of benzene, resonance, aromaticity (Huckel’s rule) Chemical properties,
mechanism of electrophilic substitution direct influence of substituents in monosubustituted benzene.

19. Environmental Chemistry: Environmental pollution, Atmospheric pollution, Tropospheric pollution(Air pollution),
Major air pollutants, Control of air pollution, Smog(Chemical and Photochemical smog), Stratospheric pollution: Ozone
layer and its depletion, Acid rain, Green House Effect and Global warming, Water pollution, Soil pollution and
Industrial waste.

20. Haloalkanes and Haloarenes: Classification, methods of preparation of haloalkanes and haloarenes, their physical
properties, tests to distinguish between alkyl and aryl halides, mechanism of SN1 and SN2 reactions, elimination
reactions (Saytzeff Rule, E1 & E2 mechanism).Poly halogen compounds: Preparation and properties.
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21. Alcohols, Phenols and Ethers: Classification, preparation, properties and uses of Alcohols Phenols and Ethers tests
to distinguish between primary, secondary and tertiary alcohols. Distinctions between alcohols and phenols.
Preparation of ethers, physical and chemical properties.

22. Aldehydes, Ketones and Carboxylic Acids: Structure of carbonyl group, preparation of aldehydes and ketones,
physical , Chemical properties and uses, tests to distinguish between aldehydes and ketones .Preparations of
carboxylic acids physical, chemicals properties and uses.

23. Organic compounds containing nitrogen (Amines,Cyanides, Isocyanides, Diazonium salts): Introduction,
Classification, methods of preparation, Physical, Chemical properties, uses. Tests to distinguish between primary,
secondary and tertiary amines.

24. Polymers: Polymerization, Classification of polymers based on : origin, structure, molecular forces, mode of
polymerization. Addition polymerization Condensation polymerization(Step-growth polymerization) Preparation of
condensation polymers Synthetic and natural rubber and vulcanization, Determination of molecular mass of
polymers:. Poly dispersity index(PDI). Bio-degradable polymers like PHBV & Nonbio-degradable polymers.
25.Biomolecules(Biochemistry):Carbohydrates:Classification of carbohydrates, Structural determination of glucose
and fructose on the basis of their chemical properties, Open chain (Fischer) structure, cyclic structure(Haworth form),
and Biforms of glucose, Mutarotation, anomers and epimers, Chemical reactions of glucose, Reducing and non-
reducing sugars, Configuration of glucose and fructose. Disaccharides Sucrose, Haworth representation of
disaccharides, Polysaccharides, Starch, Cellulose, and amylopectin structures, Functions of Carbohydrates in living
organisms. Carbohydrate metabolism, glycolysis, electron-transport chain, Proteins: Amino acids, Zwitter ion, Iso-
electric point, peptides and peptide bond, Fibrous proteins, Globular proteins and their functions, Primary,
Secondary(Helix and pleated sheet structures) and tertiary structure of proteins, denaturation and renaturation,
Enzymes, specificity and mechanism of enzyme activity , coenzymes,

applications of enzymes.

Nucleic acids : Nucleosides, Nucleotides, Structure of ATP, Photosynthesis(Light and dark reactions) Primary and
Secondary structure of DNA(Double Helix structure) , biological functions of nucleic acids, Replication, Protein
synthesis (Transcription, Translation, mutation), genetic code, genetic errors, Vitamins, classification, diseases caused
by the deficiency of vitamins, Hormones (steroid hormones and non-steroid hormones) and their functions.

26. Chemistry in Everyday life: Drugs and medicines : designing a drug, drug metabolism, classification of drugs,
enzymes as drug targets, action of drug through drug receptor interaction, types of drugs: Antipyretics, Analgesics,
antiseptics, disinfectants, tranquilizers, antimicrobials, antibiotics(Narrow spectrum and broad spectrum antibiotics),
antifertility drugs, antihistmmines, antacids. Chemicals in food, Food preservatives, artificial sweetening agents, Soaps
and detergents, Preparation soaps(Saponification) and detergents, cleansing action of soaps, advantages of detergents
over soaps, Deodorants, Edible colours, antioxidants.
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9. HOME SCIENCE

1. Home Management-

N

Employment opportunity.

Definition of Home management- Main steps of home management process planning, controlling, Evaluation,
relationship among three importance in home management.

Values, Goals and Standard- Definition, meaning, types and interrelationship and importance in home
management process.

Decision Making — meaning, importance types and process.

Resource— Meaning, importance, classification of resources, time & power management, importance of resources
in management of time and resources, time & power saving resources.

Family Budget-

Income, expenditure, saving and Banking— Family income, expenditure, Budget— Meaning, types, advantage and
making of Budget.

Importance of saving.

Investing Money — Bank, Life insurance, Post office, etc.

. Food and Nutrition
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e Food — Importance and function — main component of food — sources, diseases caused due to deficiency and
excess.

e (lassification of food products according to function. Balanced Diet- definition, factors effecting balance diet, mal
nutrition, meaning, types, causes measures to remove.

e Food Planning — Importance, effecting factors, Points to be considered during food planning for different age
group and pregnant lady, food planning for child and pregnant.

e Preservation of food Products— Meaning, definition, importance, objectives, Principles, cause of decay, methods
of Preservation (Domestic and commercial), Effects of Preservation of nutrients, commercial use of preservation of
nutrients.

e Cleanlines of food, Food Poisoning & diseases- Purchasing of food stuffs. Food poisoning, diseases transmitted
through food {dysentry, loose motion, cholera, jaundice,tuberculosis, typhoid}

e House wife as a counsumer- consumer education, problems, rights and resposbilities of consumer, sources of
consumetr.

e Food Adulteration- causes, adulterants and their detection , Consumer protection, standard Institution (ISI,
FPO,PFA,AGMARK) Consumer protection act.

e Cloth Science- Classification of fibres, physical & chemical properties of natural & artificial fibres, cloth finishing : -
meaning & types, washing of different clothes, stain remoning- general laws & different methods of staing
removing.

3. Anatomy
e Cell and Tissue- Meaning of cell, types, functions, structure, Protoplasm characteristics, types of tissues.

o Skeleton System and Muscular System— structure, type's functions, number of bones, joints, types, cartilage,
structure of of muscular system, function, volentry & involantry muscles and their uses.

e Blood Circulatory System— Structure of heart, General structure and function of blood circulatory system,
structure of blood, blood clot formation.

e Respiratory System— Structure and function, structures of lungs, action & method of respiratory system.

o Digestive System— Structure and function, helping parts in digetion. Personal Hygiene.

e Excretory System- Kidney, Skin- Structure, function.

e Reproductive Stytem.

e Nurvous System- Structure of nerve cell, Different organs of nervous system- Brain, Spinal Cord. Structure of
nurve, Reflex action, General Intoduction of autonomous nervous system.

e Sense Organs- Structure & function of Eye, Ear, Tongue, Nose. Defects of vision.

o Endocrine glands- Types, functions, secreted hormones, diseasees due to deficiency of excess secretion of
hormone.

e Environment- Meaning, environmental hazards, Conservation of water, deaseas.

e  First aid— injury, bleeding, burning, mild burning, poisnous insect bite, drowning, mental shock and electric
shock, dog bite, snake bite, meaning of first aid, qualities of first aid, different types of strips, bleeding,
different pressure points, bleeding of artigem veins, Pultis. Fracture, Artificial respiration.

e Stages of child development- Child behaviour, physical, mental, language, social , character development,
Importance of Games in child development.

e Bacteriology- Cell structure, classification of bacteria (shape, motility, nutrution) Reproduction. Importance of

Bacteria.
10. FrforsT
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