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oxZ& oxZ& oxZ& oxZ& oxZ& XI ,oa  ,oa  ,oa  ,oa  ,oa  XII

Hk wfedkµHkwfedkµHkwfedkµHkwfedkµHkwfedkµ
mPp ekè;fed xf.kr dk ikB~;ozQe vfuok;Z ekè;fed xf.kr ds ikB~;ozQe ,oa VsDuhdy vkSj lkekU; egkfo|ky; ikB~;ozQe ds

eè; dh ,d etcwr dM+h gSA ekè;fed Lrj rd xf.kr f'k{kk ds fy, leku volj lHkh txg miyC/ ugha gksrs gSa mlds ckotwn Hkh
;g vis{kk dh tkrh gS fd mPp ekè;fed Lrj ij xf.kr f'k{k.k lkekU; Nk=kksa dks nzqr xfr ls ifjorZu'khy lekt dh vko';drkvksa ds
vuq:i cuk ldsxkA tgk¡ ekè;fed Lrj rd bl ckr dh iz/kurk jgh gS fd xf.kr esa liQyrk gj cPps dk vf/dkj gS ,oa leL;kvksa
dks lw=kc¼ djuk mudk lek/ku fudkyuk mudh vknr cu tk;] mPp ekè;fed Lrj ij bl ckr dks egRo iznku fd;k x;k gS fd bl
fo"k; esa :fp j[kusokys Nk=k vewÙkZ rF;ksa dh dYiuk] vo/kj.kkvksa ij vk/kfjr fparu vkSj rdZ tSls xq.kksa ls lekfgr gksa vkSj VsDuhdy
f'k{kk ds Hkkj dks xzg.k djus dk lkeF;Z fodflr gksA

jk"Vªh; rFkk varjkZ"Vªh; uD'ks ij fcgkj ds xkSjo'kkyh igpku dks cuk;s j[kus ds fy, bl Lrj ij fuEu eq[; fcUnqvksa dh ppkZ dh
tk;sxhA

lkekU; mn~ns';µlkekU; mn~ns';µlkekU; mn~ns';µlkekU; mn~ns';µlkekU; mn~ns';µ
l xf.kr dh vo/kj.kkvksa dh O;k[;k ,oa iz;ksxA
l okLrfod thou fLFkfr dks ;FkklaHko xf.kr dh lgk;rk ls lw=kc¼ djukA
l foKku rFkk dyk ds {ks=kksa esa xf.kr dh mikns;rk ,oa mi;ksfxrk] tSls& ck;kseSFkesfVDl] buokW;jesaVy eSFkseSfVDl] eSFkseSfVdy

bdksukWfeDl dh le> nsukA
l la'ys"k.k ,oa fo'ys"k.k ds vk/kj ij fudVre vuqeku Kkr djukA
l xf.krh; ekWMy dh O;k[;k djuk ,oa u, ekWMy dk fuekZ.k djukA
l xf.krh; xfrfof/;ksa dh iz'kalk djuk ,oa Hkkx ysukA
l lqfuf'prrk] laf{kIrrk] ifj'kq¼rk ,oa larqfyr vfHkO;fDr dh vknr cukukA
;g ekuk tk jgk gS fd lHkh fcUnqvksa dk f'k{k.k U;wure 180 ?kaVs esa dh tk;sxh rFkk oxZ&XI dh ijh{kk vkarfjd ijh{kk vkSj oxZ&XII

dh ijh{kk cksMZ dh ijh{kk gksxhA

vkarfjd rFkk cksMZ ijh{kk esa ewY;kadu dk;Z jkú'kSú,oa vuqúiú }kjk çnÙk jk"Vªh; i¼fr ds vuqlkj gksuk pkfg;sA

f'k{kdks a  ls  vis{kkµf'k{kdks a  ls  vis{kkµf'k{kdks a  ls  vis{kkµf'k{kdks a  ls  vis{kkµf'k{kdks a  ls  vis{kkµ

1. vk/qfud f'k{k.k fof/ ds vuqlkj d{kk eas f'k{kd vkSj Nk=k] xf.krh; fopkj/kjk] vo/kj.kk ds fodkl esa rFkk xf.krh;
leL;k ds lek/ku ds ozQe esa LokHkkfod lgHkkxh cu tkrs gSaA

2. vkSj] ewY;kadu dks f'k{k.k ds lesfdr Hkkx ds :i esa ns[kk tkuk pkfg;sA

3. f'k{kd dks izHkko'kkyh izkf'ud iz.kkyh dk iz;ksx djuk pkfg;s ftlls fo|kFkhZ esa Hkkxhnkjh dh izo`fÙk dk fodkl gksA

ikB~; lkexzh  dk Lo:i ikB~; lkexzh  dk Lo:i ikB~; lkexzh  dk Lo:i ikB~; lkexzh  dk Lo:i ikB~; lkexzh  dk Lo:i (Teaching Aids)µµµµµ

ikBu dk;Z djrs le; ;Fkklkè; f'k{kd dks ikB~; lkexzh dk iz;ksx djuk pkfg;sA

1. leryh; vkÑfr;ksa] fofHkUu oozQ] egku xf.krKksa ds fp=k rFkk laf{kIr thouo`Ùk vkfn ds pkVZ dk iz;ksx d{kk eas fd;k tkuk
pkfg;sA

2. Bksl vkÑfr;ksa ls lacaf/r dfBu vo/kj.kkvksa dks le>kus gsrq Lo&fufeZr ekWMy dk iz;ksx fd;k tkuk pkfg;sA dk"B feL=kh
dh lgk;rk ls vPNs ekWMy] ç;ksx'kkyk gsrq cuok dj j[ks tkus pkfg;s rFkk d{kk esa mldk izn'kZu gksuk pkfg;sA

3. tgk¡ miyC/ gks ogk¡ vksHkj gsM izkstsDVj dk iz;ksx fd;k tkuk pkfg;sA ;g ,d cgqr vPNk n`'; ;a=k gS rFkk vewrZ Hkkoksa
dks vklkuh ls le>us esa lgk;rk djrk gSA

4. cM+s ,oa lqfo/k lEiUu fo|ky;ksa esa tgk¡ miyC/ gksa] VCR vkSj VCP dh lgk;rk ls fo'ks"k :i ls cuk;s gq, dSlsV
dk iz;ksx fd;k tkuk pkfg;sA

;s n`'; JO;&midj.k vewrZ Hkkoksa dks vklkuh ls le>us esa cM+s lgk;d gksrs gSaA

5. tgk¡ miyC/ gksa dEI;wVj dk iz;ksx Hkh n`';&JO; midj.k ds :i esa fd;k tkuk pkfg;sA blls iBu&ikBu dh n{krk dbZ

xquh c<+ tk;sxhA
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Class-XI

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&I :

1. leqPp;µ leqPp;µ leqPp;µ leqPp;µ leqPp;µ lEeqP; ,oa mudk fu:i.k] ifjfer ,oa vuUr leqPp;] fjDr leqPp;] lfed leqPp;] mi&leqPp;] 'kfDr
leqPp;] lef"V leqPp;] osu&vkjs[k (lfEeyu] loZfu"B] vUrj)] leqPp;ksa dk vuqiz;ksx] fnekaxu ykW] okLrfod la[;kvksa] ra=k
ds leqPp; dk vUrjky] ozQfer ;qXe] nks leqPp;ksa dk dkrhZ; xq.ku] nks fuf'pr leqPp;ksa ds dkrhZ; xq.ku esa lnL;ksa dh la[;kA

2. laca/ vkSj  iQyuµ laca/ vkSj  iQyuµ laca/ vkSj  iQyuµ laca/ vkSj  iQyuµ laca/ vkSj  iQyuµ lEcU/ dh ifjHkk"kk] nks leqPp;ksa ds chp dk iQyu] laca/ dk eq[; izdkj] lEcU/ vkSj iQyu dk fpf=k;
fu:i.k] okLrfod pjksa dk okLrfod eku okyk iQyu] izkUr] lg&izkUr vkSj ifjlj] iQyu ds fofHkUu izdkj vkSj budk eq[;
xq.k (vpj] rknkRe;] cgqin] ekikad] Signum, egÙke&iw.kk±d iQyu)] bUtsfDVo] ljtsfDVo vkSj okbZtsfDVo iQyuA iQyuksa dk
tksM+] ?kVko] xq.kk] mij fn;s x;s lHkh iQyuksa dk xzkiQ] iQyuksa ds xzkiQ dk lefefr vkSj :ikarj.k] f (x+a), f(x) + (a), f(ax),

a.f(x), – f(x), f(|x|), |f(x)| ds xzkiQ dh le> vxj f(x) dk xzkiQ fn;k gks] ekikad ds eq[; xq.k] ?kkrkad vkSj y?kqx.kd iQyuA

3. xf.krh; rdZ'kkL=kµ xf.krh; rdZ'kkL=kµ xf.krh; rdZ'kkL=kµ xf.krh; rdZ'kkL=kµ xf.krh; rdZ'kkL=kµ dFku] ewy rkfdZ; la;qDrd] ('kCn@eqgkojk)] rdZ'kkL=k esa osu vkjs[k dk vuqiz;ksx] udkjkRed lafozQ;k,¡]
;kSfxd dFku vkSj mudh udkjkRedrk] izek.kd dh vo/kj.kk,¡ ,oa le> ^;fn ,oa dsoy ;fn*] bEIykbt ^okbZ*] ^vkSj*@ ^;k*]
^vkSj*] ^;k*] ^lHkh dk* dFkuksa dh izkekf.kdrk] fojks/] foykse vkSj fo:¼ ?kukRed (contrapositive) dFkuksa esa varj] lR;rk
lkj.kh] iqu:fer] f}c{krk] dFkuksa dh chtxf.kr] ljy iz'uksa ds gy esa rdZ'kkL=k dk vuqiz;ksx] lR;kiu ds izdkj] çR;{k laca/
(Direct), fo:¼ ?kukRed (contrapositive), fojks/ ls] foijhr mnkgj.kksa ls lolZr] f} lo'kÙkZ dFku] oSn~; ;wfuVA

4. cwfy;u chtxf.krµ cwfy;u chtxf.krµ cwfy;u chtxf.krµ cwfy;u chtxf.krµ cwfy;u chtxf.krµ chth; lajpuk ds :i esa cwfy;u chtxf.kr] f}c¼rk (Duality) çes;] cwfy;u iQyuA cwfy;u
chtxf.kr dk Switching ifjiFk esa vuqiz;ksxA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&II :

1. vuqozQe vkSj  Js.khµ vuqozQe vkSj  Js.khµ vuqozQe vkSj  Js.khµ vuqozQe vkSj  Js.khµ vuqozQe vkSj  Js.khµ iQyu ds :i esa vuqozQe dh ifjHkk"kk] fuf'pr ,oa vfuf'pr vuqozQeksa ds mnkgj.k]
,-ih-] th-ih-] vkSj ,p-ih-] vuqozQe ds mnkgj.k] ,-ih-] th-ih- vkSj ,p-ih- ds lkekU; in] th-ih- ds xq.k vkSj mudk iz;ksx] ,-
,e-] th-,e- vkSj ,p-,e- dh vo/kj.kk,¡ vkSj muds chp laca/] vuqozQe vkSj Js.kh esa varj] ,-ih-] th-ih- ds n inksa dk ;ksx]
th-ih- ds vuUr inksa dk ;ksx] lekukUrj ,oa xq.kksÙkj vuqozQe dk n inksa dk ;ksx] ekè;ksa dk ljy iz;ksxA

2. lfeJ la[;k,¡µ lfeJ la[;k,¡µ lfeJ la[;k,¡µ lfeJ la[;k,¡µ lfeJ la[;k,¡µ lHkh f}?kkr lehdj.kksa ds gy ugha fudky ikus ds dkj.k lfEeJ la[;kvksa dh vko';drk] lfeJ la[;kvksa
ds chth; xq.kksa dk foLr`r ifjp;] lfeJ la[;kvksa dk fcUnq ds :i esa vkxZu rd iV fu:i.k] /qzoh; fu:i.k] ekSfyd izes;]
f}?kkr lehdj.kksa dk lfeJ] la[;k i¼fr esa gy] f=kHkqt vlehdj.k] lfeJ la[;kvksa dk oxZewy] bdkbZ dk ?kuewyA

3. f}?kkr lehdj.k ,oa  O;atdµ f}?kkr lehdj.k ,oa  O;atdµ f}?kkr lehdj.k ,oa  O;atdµ f}?kkr lehdj.k ,oa  O;atdµ f}?kkr lehdj.k ,oa  O;atdµ f}?kkr lehdj.k ,oa O;atd] ewyksa dk lefer iQyu] fn;s x;s ewyksa ls f}?kkr lehdj.k dk
fuekZ.k] lEeku ewy] f}?kkr O;atd dk lhekar ekuA

4. lap; vkSj  ozQelap;µ lap; vkSj  ozQelap;µ lap; vkSj  ozQelap;µ lap; vkSj  ozQelap;µ lap; vkSj  ozQelap;µ x.ku dk ekSfyd fl¼kar] uu ½.kkRed iw.kk±d la[;kvksa dk iQsDVksfj;y] lw=kksa dk voiQyu ,oa mudk
laca/] ljy iz;ksx (o`Ùkh; lap; ,oa lewg dk lap;)A

5. xf.krh; vkxeu dk fl¼karµ xf.krh; vkxeu dk fl¼karµ xf.krh; vkxeu dk fl¼karµ xf.krh; vkxeu dk fl¼karµ xf.krh; vkxeu dk fl¼karµ xf.krh; vkxeu dh t:jr] xf.krh; vkxeu dk fl¼kar vkSj mldk iz;ksxA

6. f}in çes;µ f}in çes;µ f}in çes;µ f}in çes;µ f}in çes;µ bfrgkl] dFku ,oa izek.k (fliQZ ?kukRed iw.kk±d ?kkr ds fy,) ikLdy dk f=kHkqt] f}in foLrkj dk lkekU; ,oa
eè; in ,oa mudk iz;ksxA

7. jSf[kd vlfedk,¡µ jSf[kd vlfedk,¡µ jSf[kd vlfedk,¡µ jSf[kd vlfedk,¡µ jSf[kd vlfedk,¡µ jSf[kd vlfedk,¡] ,dpj esa jSf[kd vlfedkvksa dk chtxf.krh; gy ,oa la[;k js[kk ij mudk fu:i.k]
nks pjksa esa jSf[kd vlfedkvksa dk xzkfiQ; gy] nks pj okys jSf[kd vlfedkvksa dh lagfr dk xzkfiQ; gyA

8. dqN çeq[k vuUr Js.khµ dqN çeq[k vuUr Js.khµ dqN çeq[k vuUr Js.khµ dqN çeq[k vuUr Js.khµ dqN çeq[k vuUr Js.khµ ½.kkRed ,oa fHkUukRed ?kkrksa ds fy, f}in izes;] ?kkrh; ,oa y?kqx.kdh; Js.kh (fn;s x;s fu;e ds
vuqlkj ,oa fcuk lR;kiu) ljy iz;ksxA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&III :

1. f=kdks.kfefrµ f=kdks.kfefrµ f=kdks.kfefrµ f=kdks.kfefrµ f=kdks.kfefrµ ?kukRed vkSj ½.kkRed dks.k] dks.kksa dk jsfM;u vkSj fMxzh esa ekiu ,oa ,d&nwljs esa ifjorZu] f=kdks.kferh;
iQyuksa dh ifjHkk"kk] lkekU; dks.kksa dk f=kdks.kehfr; vuqikr] dks.kkad (Argument) esa ,d ;k vf/d ledks.kska dks tksM+us dk
izHkkoA vkorhZ forr] f=kdks.kehfr; iQyuksa dk vkoÙkZ ,oa fpUg] dksT;k] Li'kZr;k dk xzkiQ ,oa O;qRozQe iQyu] f=kdks.kferh;
lehdj.kksa dk lkekU; gy] la;qDr dks.k] viorZ dks.k] vkorZd dks.k] :ikarj lw=k] izfrcaf/r rknkRE;] fdlh f=kHkqt ds Hkqtkvksa
,oa dks.kksa ds chp laca/] f=kHkqt dk {ks=kiQy] okg~; f=kT;k] vUr%f=kT;k ,oa muds chp laca/] ljy leL;kvksa dk iz;ksx] n ek;oj
izes; ,oa mldk iz;ksxA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&IV :

(i) fu;ked T;kfefrµ fu;ked T;kfefrµ fu;ked T;kfefrµ fu;ked T;kfefrµ fu;ked T;kfefrµ ljy js[kk dk ekud O;kid lehdj.k] nks js[kkvksa dk Nsnu] nks js[kkvksa ds chp dk dks.k] nks js[kkvksa ds
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chp ds v¼Zdksa dk lehdj.k] fdlh ljy js[kk dh <+ky ,oa nks ljy js[kkvksa ds chp dk dks.k] ljy js[kk ds lehdj.kksa dk
fofo/ :i] rhu js[kkvksa dk ,d fcUnqxkeh gksuk] ekfè;dkvksa (xq:Ro dsUnz) dks.k] lef}Hkktd (vUr%dsUnz)] Å¡pkbZ (yEcor~
dsUnz ,oa leyEc lef}Hkktd (cfg%dsUnz) dk ,d jSf[kd gksukA

(ii) 'kadq  [k.Mµ 'kadq  [k.Mµ 'kadq  [k.Mµ 'kadq  [k.Mµ 'kadq  [k.Mµ 'kadq [k.M] 'kadq dk [k.M] o`Ùk] izoy;] n`?kZo`Ùk] vfr izoy;] ,d fcUnq] ,d ljy js[kk] nks  ljy js[kkvksa dk
tksM+k] o`Ùk dk izekf.kd lehdj.k ,oa ljy xq.k] izoy;] n`<+ko`Ùk vkSj vfrizoy; dk izekf.kd lehdj.k ,oa xq.k] Li'kZ T;k ,oa
ijyac dk lehdj.k] fcUnq in] ljy iz'uA

(iii) f=kfofe; T;kfefr dk ifjp;µ f=kfofe; T;kfefr dk ifjp;µ f=kfofe; T;kfefr dk ifjp;µ f=kfofe; T;kfefr dk ifjp;µ f=kfofe; T;kfefr dk ifjp;µ fu;ked v{k vkSj f=kfofe; fu;ked] ry fcUnq dk fu;ked] nks fcUnq ds chp dh nwjh vkSj
[k.M&lw=kA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&V :

1. dyu dk Hkkxµ dyu dk Hkkxµ dyu dk Hkkxµ dyu dk Hkkxµ dyu dk Hkkxµ iw.kkZoyksdu bdkbZ&1] Hkkx&3 (okLrfod ekuksa dk iQyu ,oa mudk xzkiQ)] lhek,¡ lrrk dh vo/kj.kk
vodfyr dk ifjp;] nwjh iQyu ,oa T;kfefr; <ax ls lhek,¡ ,oa lrrk dk vUr%Kku ls ifjp;] vodfyr dh ifjHkk"kk] Li'kZT;k
dk <ky ls laca/] lrrk ,oa vodyurk ds chp laca/] tksM+] ?kVko] xq.kk ,oa Hkkx& iQyuksa ds vodfyrksa dk] cgqin ,oa
f=kdks.kferh; iQyuksa dk vodfyrA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&VI :

1. lkaf[;dh;µ lkaf[;dh;µ lkaf[;dh;µ lkaf[;dh;µ lkaf[;dh;µ dsUnzh; izo`Ùkh; ds eku vkSj foospu] izlj.k] ekè; fopyu] ekud fopyu (lkewfgd ,oa vlkewfgd vkadM+k)]
leku ekè; fdUrq vleku izlj.k ,oa la;qDr forj.k (folj.kksa dk) okys ckjEckjrk forj.k dk foospuA

2. çkf;drkµ çkf;drkµ çkf;drkµ çkf;drkµ çkf;drkµ ;k}fPNd iz;ksx] vkmV de izfrn'kZ lef"V] ?kVukvksa dk osx] ^ugha*] ^vkSj* vFkok ^;k* ?kVuk,¡] loZ lekos"; ?kVuk,¡]
ijLij vuU; ?kVuk,¡ vfHkx`ghrh; laca/ (fiNyh d{kkvksa ds laca/ esa)] ?kVukvksa dh izkf;drk] ugha] vkSj] ;k ?kVuk,¡A
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(Class-XI & XII)

1. Introduction :

The higher secondary school mathematics describes a vision in which the purposes are embedded in a

context that is both broader and more consistent with accelerating changes in today's society. To develop the

requisite adaptability, the instruction must adopt broader goals for all students. The instruction must reflect

the needs of all students, explicitly recognizing that they will spend their adult lives in a society increasingly

dominated by technology and quantitative methods.

It is intended to provide a common body of Mathematical ideas accessible to all students in spite of the

existing disparities in educational opportunity in Mathematics and the increasing necessity for further education

and alternative careers. It is well understood and well taken that the students entering higher secondary stage

differ in many ways, including mathematical achievement, but these differences are best addressed by

enrichment and extensions of the purposed contents rather than by deletions.

There is a vision of the emergence of a new classroom dynamic in which teachers and students become

natural partners in developing mathematical ideas and solving mathematical problems. Assessment of student

learning should be viewed as an integral part of instruction and should be aligned with key aspects of

instruction.

In classes XI and XII especially, the Mathematics curriculum includes the refinement and extension of

methods of mathematical problem solving so that all students can–

* use, with increasing confidence, problem-solving approaches to investigate and understand

mathematical content;

* apply integrated mathematical problem-solving strategies to solve problems from within and

outside mathematics;

* Recognise and formulate problems from situations within and outside Mathematics;

* Apply the process of Mathematical modelling to real-world problems situation.

* move towards abstractions.

* reflect upon and clarify their thinking about mathematical ideas and relationship.

* formulate mathematical definitions and express generalisations discovered through investigations;

* express mathematical ideas orally and in writing.

In short, at this stage students should develop analytical ability logical interpretation skill and sharp

thinking power.

The following instructional practices in Mathematics are recommended.

* The active involvement of students in constructing and applying mathematical ideas.

* Treating problem solving as a means as well as a goal of instruction.

* Effective questioning techniques that promote student interaction.

* The use of a variety of instructional formats such as, small groups, individual explorations, peer

instruction, whole-class discussions, project-work, use of Mathematical Laboratories, etc.

* Student communication of Mathematical ideas orally and in writing.

* The establishment, understanding and application of the interrelatedness of Mathematical topics.

* The assessment of learning as an integral part of instruction.

The following practices need to be avoided as far as possible :

* Assuming teacher and text as exclusive sources of knowledge.

* Rote memorization of facts and procedures.

* Paper-and-pencil manipulative skill work.

* Instruction by teacher exposition.
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2. Objectives :

The basic objectives of teaching mathematics at the senior secondary stage is to develop among students

a sound analytical ability, deep logical interpretation with sharp thinking and application of mathematics into

various other branches of science and humanities (Bio-Mathematics, Environmental Mathematics,

Mathematical Economics). Developing problem-solving ability and to be able to formulate real-life situation,

mathematically.

The mathematization of the concepts has been stressed upon rather than rote learning, at this stage. The

proposed syllabus is an amalgamation of the present Bihar Syllabus and new NCERT-syllabus in a way that

the broad headings given in the new NCERT-syllabus have been retained while the contents of both the

syllabi have been incorporated keeping in mind. For example "chord of contact, equations of tangents and

normals, condition of tangency of a line", have been included in the co-ordinate give a better understanding

together with a tool to increase problem solving ability.

The present NCERT syllabus has been retained with few additions but no deletion, presuming the Class-

XI. Examination will be internal assessment of the school and questions in the Board Examination would be

asked from Class-XII portion of the syllabi. It may be proposed that twenty per cent (20%) of the total

weightage be given on objective type questions and rest on "short answer" questions fully based on the

syllabus with main focus being given on the application of mathematical concepts and ideas.

The teachers need to use more figures, sketches of various curves while delivering their  lectures in the

classes. This helps the students visualise the abstract ideas, thereby making the transition to abstraction

easier. For the sake of convenience of teachers and students, the syllabus is presented in an explicit form.

3. Outlines of the Syllabus (For Class-XI ):

UNIT-I : MATHEMATICAL LOGIC, SETS & FUNCTIONS : (Periods-12)

1. Sets : Sets and their representations, Finite & infinite sets, Empty sets, Equal sets,

Subsets, Power sets, Universal sets, Venn diagrams, Operations on sets (Union,

Intersection, Difference of sets), Complement of a set, Application of sets. De Morgan's

Law, Intervals in the set of real numbers.

2. Relations and Functions : Ordered pairs, cartesian product of two sets, Number of

elements in the cartesian product of two finite sets. Definition of a relation, function as

a special kind of relation between two sets. Pictorial representation of a relation and

function, Real-valued functions of a real variable. Domain, Co-domain and range of

such functions, Different types of functions and their basic properties (Constant, identity,

Polynomial, Modulus, Signum, Greatest-integer function), Injective, surjective and

bijective functions Sum, Difference, Product of functions, Graphs of all such functions.

Symmetry and transformation of graph of functions, understanding the graphs of  f(x+a),

f(x)+a, f(ax), a,f(x), –f(x), f(|x|), |f(x)| if the graph f(x) is known. Basic properties of

modulus, exponential and logarithmic functions. (Periods-15)

COURSE-STRUCTURE

Class-XI

One Paper                                                     Three Hours                                            Max. Marks : 100

Units Marks

1. Mathematical Logic, Sets and Functions 26

2. Algebra 30

3. Trigonometry 10

4. Co-ordinate Geometry 14

5. Elements of Calculus 08

6. Statistics and Probability 12

100
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3. Mathematical Logic : Statement, basic logical connectives (words/phrases), Use of

Venn diagrams in logic, Negative operation, Compound statements and their negations,

Concepts and understanding of quantifiers ("If and only if", "implies", "implied by",

"and/or", "and", "or", "for all", "there exists") Validation of statements, Difference

between contradiction, converse and contrapositive statements. (Periods-12)

Truth tables, tautology, Duality, Algebra of statements, Applications of logic in solving

simple problems. Kind of proofs; direct, contrapositive, by contradiction by counter

example. Conditional and biconditional statements, valid arguments.

4. Boolean Algebra : Boolean algebra as an algebraic structure. Principle of duality,

Boolean functions, Application of Boolean Algebra in Switching Circuit.(Periods-04)

UNIT-II : ALGEBRA

1. Sequence and Series : Definition of a sequence as a function, Example of finite and

infinite sequences, general terms of an A.P., G.P. and H.P. Properties of A.P. and G.P.

and their application. Concept of A.M., G.M. and H.M. and relation between them.

Difference between a sequence and a series. Sum of the first n terms of an A.P., G.P.

Sum of an infinite G.P. Sum of an Arithmeticogeometric series. Evaluation Σn, Σn2 and

Σn3. Simple application of means, Inequalities. (Periods-12)

2. Complex numbers : Need for complex numbers to be motivated by inability to solve

every quadratic equation. Brief description of algebraic properties of complex numbers.

Representation of complex numbers as points on Argand plane, polar representation.

Statement of Fundamental theorem of Algebra, solution of Fundamental theorem of

Algebra, solution of quadratic equations in the complex number system. Modulus and

arguments of complex numbers. Triangle inequality, Square root of a complex number,

cube root of unity. (Periods-10)

3. Quadratic equations and expressions : Quadratic equations and expressions.

Symmetric functions of roots, formation of quadratic equations with given roots, common

roots, Extreme values of quadratic expressions. (Periods-08)

4. Permutation & Combination : Fundamental Principle of counting. Concept of Factorial

of non-negative integers. Permutations and combinations, Derivative of formulae and

their connections, simple applications (including, permutations in groups and cyclic

permutations). (Periods-10)

5. Principle of Mathematical Induction : The need for mathematical induction. The

principle of mathematical induction and simple applications. (Periods-04)

6. Binomial Theorem : History, statement and proof of the bionimal theorem for positive

integral indices. Pascal's triangles, general and middle term in binomial expansion,

simple applications. (Periods-08)

7. Logarithm : Definition with respect to a given base and natural base, properties and

application to simple problems. (Periods-04)

8. Some important Infinite Series : Binomial Theorem for negative and fractional indices

exponential and logarithmic series with proper conditions on the variable and without

proof, simple applications. (Periods-06)

UNIT-III : TRIGONOMETRY (Periods-18)

Positive and negative angle, Measuring angles in radians & in degrees and

conversion from one measure to another. Definition of trigonometric functions.

Trigonometric ratios of general angles. Effect of adding one or more right angles to the

argument. Periodic functions, Periods of trigonometric functions, signs of trigonometric

functions, Graphs of sine, cosine, tangent and their reciprocal functions. General

xf.kr
xf.kr
xf.kr
xf.kr
xf.kr



mPp ekè;fed mPp ekè;fed mPp ekè;fed mPp ekè;fed mPp ekè;fed (XI-XII)  ikB~;ozQe& ikB~;ozQe& ikB~;ozQe& ikB~;ozQe& ikB~;ozQe&2007-09

 [79] [79] [79] [79] [79]

solutions of trigonometric equations. Compound angles, Multiple and submultiple angles,

Transformation formula. Conditional identities.

Relation between sides and angles of a triangle, Area of triangle, circum-radius,

in-radius and ex-radii and relation between them. Application to simple problems. De

Moivre's theorem and application to simple problems.

UNIT-IV : CO-ORDINATE GEOMETRY (Periods-09)

1. Straight lines : Standard general equation of a straight line, Intersection of lines,

Equation of bisectors of angle between two straight lines. Slope of a line and angle

between two lines. Various forms of equations of a line, concurrency of three lines,

concurrency of medians (centroid), angle-bisectors (incentre), altitudes (ortho-centre)

and perpendicular-bisectors (circum-centre).

2. Conic Sections : Definition of a conic by focus directrix property, sections of a cone :

circle, ellipse, parabola, hyperbola, a point, a straight line and pair of intersecting lines

as a degenerated case of a conic section. Standard equations and simple properties of

circle, parabola ellipse and hyperbola. Equation of tangent and normal. Locus of a

point, simple problems. (Periods-12)

3. Introduction of three dimensional geometry, cordinate axis and dimensional

coordinate, coordinates of a point - on plane, distance between two points and

section formula.

UNIT-V : ELEMENTS OF CALCULUS (Periods-18)

Recall Unit-1, Sections 3 (Real-valued functions of a single variable and their graphs).

Concepts of limit & continuity. Derivative introduced as rate of change both as that of

distance functions and geometrically, intuitive idea of limit and continuity. Definition

of derivative, relate it to slope of tangent of the curve, Relation between continuity and

differentiability. Derivative of sum, difference, product and quotient of a function,

Derivative of polynomial and trigonometric functions.

UNIT-VI : STATISTICS & PROBABILITY (Periods-08)

1. Statistics : Measure of central tendency and dispersion, variance, mean deviation and

standard deviation of ungrouped / grouped data. Analysis of frequency distributions

with equal means but different variances and variance of combined distribution.

2. Probability : Random experiments, outcomes, sample spaces (set representation).

Events : occurence of events, 'not', 'and' & 'or events, exhaustive events, mutually

exclusive events. Axiomatic (set theorotic probability) Connections with the theories

of earlier classes. Probability of an event, probability of 'not', 'and' & 'or' events.

 (Periods-10)

Note : Focus should be laid on formulation of problems related to real-life situations (like environments,

travel etc.) and connections with other subjects of study.

C

oxZ& oxZ& oxZ& oxZ& oxZ& XII

fo"k;& xf.krfo"k;& xf.krfo"k;& xf.krfo"k;& xf.krfo"k;& xf.kr

;wfuV&;wfuV&;wfuV&;wfuV&;wfuV&1  :  lEcU/ ,oa  iQyu lEcU/ ,oa  iQyu lEcU/ ,oa  iQyu lEcU/ ,oa  iQyu lEcU/ ,oa  iQyu (Relation and Function)

1.1 lEcU/ vkSj  iQyuµ lEcU/ vkSj  iQyuµ lEcU/ vkSj  iQyuµ lEcU/ vkSj  iQyuµ lEcU/ vkSj  iQyuµ lEcU/ ds çdkj (çfrorhZ; (Reflexive), leehfr (Symmetric), laozQkHkh (Transitive),

rqY; laca/] iQyuksa dk la;kstu] çfrykse iQyu] f}&pj lafozQ;k)A

1.2 O;qRozQe f=kdks.kfefr; iQyuµ O;qRozQe f=kdks.kfefr; iQyuµ O;qRozQe f=kdks.kfefr; iQyuµ O;qRozQe f=kdks.kfefr; iQyuµ O;qRozQe f=kdks.kfefr; iQyuµ çkjafHkd vo/kj.kk ,oa xq.k] ifjHkk"kk] ifjlj] çkar] O;kid vkSj eq[; eku] O;qRozQe
f=kdks.kfefr; iQyuksa dk vkjs[k vkSj buds çkjafHkd xq.kA
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;wfuV&;wfuV&;wfuV&;wfuV&;wfuV&2  :  chtxf.kr chtxf.kr chtxf.kr chtxf.kr chtxf.kr (Algebra)

2.1 vkO;wg vkO;wg vkO;wg vkO;wg vkO;wg (Matrix)µ µ  µ  µ  µ  vkO;wg dh vo/kj.kk,¡] ladsr] dksfV (Order), lekurk] izdkj] 'kwU; vkO;wg (Zero

Matrix), ifjorZu (Transpose), leehfr ,oa dqfVy leehfr vkO;wg (Symmetric and Skew Symmetric of

a Matrix), vkO;wg dk ;ksx ,oa xq.ku vkSj vfn'k ls xq.ku dk ozQe] fofues; fu;e dk ikyu ugha djuk] vkO;wg
ds xq.kuiQy dk 'kwU;&foHkktd dh vo/kj.kA izkjafHkd jkW rFkk dkWye (Row and Column) dh lafozQ;kvksa dh
vo/kj.kkA vkO;wg dk lg [k.M (Adjoint) vkSj izfrykse (Invertibility)A

2.2 lkjf.kd lkjf.kd lkjf.kd lkjf.kd lkjf.kd (Determinant)µ µ  µ  µ  µ  oxZ&vkO;wg dk lkjf.kd (3 × 3 dksfV rd), lkjf.kd ds xq.k] mi lkjf.kd]
lg&[k.M vkSj fdlh f=kHkqt ds {ks=kiQy fudkyus ls lkjf.kd dk vuqç;ksx] 1] 2 ;k rhu pj&eqDr js[kk;sa] lehdj.k
fudk; dh fudk; fojks/h ;k vfojks/h gksuk rFkk muds laHkkfor gy dh la[;k (Matrix - inversion fof/ }kjk)A

;wfuV&;wfuV&;wfuV&;wfuV&;wfuV&3  :  dyu dyu dyu dyu dyu (Calculus)

3.1 fdlh fcUnq ij dyu dk vodyu] la;kstu iQyu dk vodyu] la;kstu iQyu dk vodyu (Chain-rule),

vLi"V iQyu] çfrykse o`Ùkh; iQyu] y?kqx.kdh; ,oa pj ?kkrkdh iQyuksa dk vodyu] y?kqx.kdh; vodyu]
iQyuksa dk ifjehfr; :i dk vodyu] çk;Ru :i ls rhu&dksfV ds dyu dk vodyu] jkQy dk izes; rFkk ySxjkWts
dk eè; fcUnq izes; (lR;kiu jfgr) rFkk mudh T;kehfr; O;k[;kA

3.2 vodyu dk vuqiz;ksxµ vodyu dk vuqiz;ksxµ vodyu dk vuqiz;ksxµ vodyu dk vuqiz;ksxµ vodyu dk vuqiz;ksxµ 

dy

dx

nj ekid ds :i essa] 
dy

dx
dh T;kehfr; O;k[;k] o/Zeku ,oa vleku iQyu]

Li'kZjs[kk ,oa vfHkyEc] vodyu dk fpUg] lfUudV eku] mfPp"B ,oa fufEu"B eku (izFke vodyu dk T;kehfr;
vfHkizsj.kk ,oa f}rh; vodyu dk izek.kh; rduhd ds :i esa iz;ksx)] okLrfod thou dh lkekU; leL;kvksa ij
vk/kfjr iz'uA

3.3 vfuf'pr lekdyu vfuf'pr lekdyu vfuf'pr lekdyu vfuf'pr lekdyu vfuf'pr lekdyu (Indefinite Integrals)µ µ µ  µ  µ  lekdyu % vodyu dh foijhr fozQ;k] izfrLFkkiu fof/]
[k.M fof/ ,oa vkaf'kd&fHkUu fof/ ls lekdyuA fuEu izdkj ds lkekU; ldyuµ

3.4 fuf'pr lekdyu fuf'pr lekdyu fuf'pr lekdyu fuf'pr lekdyu fuf'pr lekdyu (Definite Integrals)µ µ µ  µ  µ  fuf'pr lekdyu ;ksxiQy chek ds :i esa ,oa blds ljy xq.k]
dyu dk ekSfyd fl¼kar] fuf'pr lekdyu ds xq.kA

3.5 lekdyu ds  vuqiz;ksxµ lekdyu ds  vuqiz;ksxµ lekdyu ds  vuqiz;ksxµ lekdyu ds  vuqiz;ksxµ lekdyu ds  vuqiz;ksxµ ekud ljy oozQ ls f?kjs {ks=k dk {ks=kiQy (ljy js[kk] o`Ùk ds pki] ijoy;@nh?kZo`Ùk)]
mijksDr of.kZr oozQksa ds chp dk {ks=kiQyA

3.6 vody lehdj.kµ vody lehdj.kµ vody lehdj.kµ vody lehdj.kµ vody lehdj.kµ dksfV ,oa ?kkr dh ifjHkk"kk] vodyu lehdj.k dh jpuk (ftudk O;kid :i fn;k x;k gks)]
lehdj.k dk O;kid ,oa [kkl gy] vodyu lehdj.k dk pj i`FkDdhdj.k fof/ ls gy] le?kkr vodyu

lehdj.k (izFke dksfV ,oa izFke ?kkr)] js[kh; vodyu lehdj.k dk gy (izFke dksfV ;k 
dy

dx
 + p(x)y = q(x)  ds

çdkj dk)] i;kZoj.k rFkk xfr&foKku ls lacaf/r leL;kvksa esa vodyu lehdj.kksa dk iz;ksx] ljy mnkgj.kA

;wfuV&;wfuV&;wfuV&;wfuV&;wfuV&4  :  lfn'klfn'klfn'klfn'klfn'k

4.1 lfn'kµ lfn'kµ lfn'kµ lfn'kµ lfn'kµ lfn'k ,oa vfn'k] ekikad ,oa lfn'kksa dh fn'kk] fn'kk dksT;k@lfn'kksa dk vuqikr] lfn'kksa dk çdkj (leku
lfn'k] 'kwU; lfn'k] fLFkfr lfn'k] bdkbZ lfn'k] jSf[kd lfn'k] lekUrj lfn'k)] fdlh fcUnq dk fLFkfr lfn'k]
½.kkRed lfn'k] LFkkuh; ,oa Lora=k lfn'k] lfn'kksa dk la?kVd] nks lfn'kksa dk ;ksx] lfn'k dk vfn'k ls xq.ku] nks
lfn'kksa dk vfn'k ,oa lfn'k xq.ku ,oa budk T;kehfr; vFkZ] js[kk[kaM dks fn, x, vuqikr esa foHkkftr djusokys
fcUnq dk fLFkfr lfn'k (Position Vector), ,d js[kk ij fn, x, lfn'k dk iz{ksi.k] vfn'k ,oa lfn'k dk f=kxq.kuA

4.2 3-D  fu;ked T;kehfrµ  fu;ked T;kehfrµ  fu;ked T;kehfrµ  fu;ked T;kehfrµ  fu;ked T;kehfrµ 3-D lewg esa fu;ku d{k ,oa funsZ'kkad lef"V esa fcUnqvksa dk fu;ked] nks fcUnqvksa ds

∫ dx

x    a2 2 ∫ dx

x    a2 2

dx

a - x2 2∫+
+

∫
dx

ax + bx + c2 ∫
dx

ax + bx + c2

px+q
dx

ax + bx + c2∫
∫

px+q
dx

ax + bx + c2 ∫ ax   x2 2
dx rFkk

x - a d2 2∫
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chp dh nwjh] [k.M lw=k] fnd~] dksT;k] nks fcUnqvksa dks feykusokyh js[kk dk fnd~ dks.k& (a) nks js[kkvksa ds chp dk
dks.k] (b) nks lery ds chp dk dks.k (c) ,d js[kk ,oa ry ds chp dk dks.k] ljy js[kk ls fdlh fcUnq dh nwjh]
rhu fcUnqvksa ds lajs[kh (Collinear) gksus dh 'kÙkZ] leryh; ,oa dqfVy js[kk,¡] nks js[kkvksa ds chp dh fuEuure nwjh]
nks js[kkvksa ds Nsnd gksus dh 'kÙkZ] nks ryksa ds Nsnd gksus dh 'kÙkZ rFkk ,d js[kk ,oa ,d ry ds Nsnd gksus dh 'kÙkZ]
dkÙkhZ; ,oa lfn'k :i esa O;Dr nks js[kkvksa ds leryh; gksus dh 'kÙkZ] fdlh fcUnq ls ry ij Mkys x, yEc dh
yEckbZ (lfn'k ,oa dkÙkhZ; nksuksa fof/ ls)A

;wfuV&;wfuV&;wfuV&;wfuV&;wfuV&5  :  jSf[kd vlehdj.k ,oa  j Sf[kd çksxzkfeaxjSf[kd vlehdj.k ,oa  j Sf[kd çksxzkfeaxjSf[kd vlehdj.k ,oa  j Sf[kd çksxzkfeaxjSf[kd vlehdj.k ,oa  j Sf[kd çksxzkfeaxjSf[kd vlehdj.k ,oa  j Sf[kd çksxzkfeax

jSf[kd vlehdj.k] ,d pj okys jSf[kd vlehdj.kksa dk chtxf.krh; gy ,oa mudk la[;k js[kk ij fuLi.k] nks pj
okys jSf[kd vlehdj.kksa dk xzkiQh; gy] nks pj okys jSf[kd vlehdj.k&ra=k ,oa mudk xzkfiQ; gy] jSf[kd izksxzkfeax
esa iz;qDr gksusokys fofHkUu 'kCnkofy;ksa ls ifjp; ,oa mudh ifjHkk"kkA fofHkUu izdkj ds jSf[kd izksxzkfeax leL;k,¡
(Linear Programming Problems) ,oa mudk xf.krh; la:i.k] nks pj okys LPP dk xzkiQh; gyA lk{; ,oa
vlkè; {ks=k Feasible and infesibles regions) ] lk{; ,oa vlk{; gy] b"Vre (Optimal) ,oa lkè; gy (rhu
vux.; (Nontrivial) çfrca/ksa ;k ladh.kZdksa rd dk iz;ksx djrs gq,A

;wfuV&;wfuV&;wfuV&;wfuV&;wfuV&6  :  çkf;drk çkf;drk çkf;drk çkf;drk çkf;drk (Probability)

çkf;drk dk xq.ku izes;] izfrca/h izkf;drk] Lora=k ?kVuk,¡] dqy izkf;drk] okW;l dk izes;] ;kn`fPNd pj ,oa
izkf;drk forj.k] vfu;fer pjksa dk ekè; (Mean) ,oa çlj.k (Variance), iqujko`Ùk iz;kl (Bernoulli trails)

,oa f}in forj.kA

C

COURSE-STRUCTURE

Class-XII

One Paper                                                     Three Hours                                            Max. Marks : 100

Units Marks

1. Relations and functions 10

2. Algebra 13

3. Calculus 40

4. Vectors and Three-dimensional geometry 18

5. Linear programming 09

6. Probability 10

100

UNIT-I : RELATIONS AND FUNCTIONS : (Periods-12)

1. Relations and Functions : Types of relations : Reflexive, Symmetric and Transitive,

Equivalence relations, Composite functions, Inverse of a function, Binary Operations.

2. Inverse trigonometric Functions : (Periods-12)

Elementary concepts and properties of inverse trigonometric functions, Definition,

Range, domain, general and principle value branches. Graphs of inverse trigonometric

functions. Elementary properties of inverse trigonometric functions.

UNIT-II : ALGEBRA :

1. Matrices : (Periods-15)

Concept of a matrix, Notation, order, equality, types of matrices, zero matrix, transpose

of a matrix, Symmetric and Skew-symmetric matrices. Addition, Multiplication and

scalar multiplication of matrices, Addition, Multiplication and scalar multiplication of

matrices and their simple properties, Non-commutativity of matrix-multiplication and

concepts of zero-divisors in product of matrices. Concept of elementary row and column

operations. Adjoint of a matrix and invertible matrices. Proof of uniuences of inverse,

if it exists.
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2. Determinants : (Periods-15)

Determinant of a square matrix (upto 3 x 3 matrices), Properties of determinants, minors,

cofactors and applications of determinants in finding the area of a triangle. Consistency,

inconsistency and number of possible solutions of a system of linear equations in two

or three variables (using matrix inversion method).

UNIT-III : CALCULUS :

1. Differentiability : (Periods-18)

Derivative of a function at a point, Derivative of a composite function, Chain rule,

Derivatives of implicit functions, inverse circular functions, exponential and logarithmic

functions. Logarithmic differentiation. Derivative of functions expressed in parametic

forms. Derivatives upto order three.

Rolle's and Lagrange's mean value theorems / theorem (without proof) and their

geometric interpretations.

2. Applications of Derivatives : (Periods-15)

dy / dx as a rate-measurer, geometric interpretation of dy/dy, increasing and decreasing

functions, tangents and normals, approximation, signs of derivatives, maxima and

minima

3. Indefinite Integrals: (Periods-15)

d

4. Definite integrals : (Periods-10)

Definite Integrals as limit of a sum and its simple properties. Fundamental theorem of

calculus (without proof), Evaluation of definite integrals. Properties of definite integrals.

5. Application of the integrals : (Periods-10)

Application in finding the area enclosed by simple curves, especially lines, areas of

circles / Parabolas / ellipses (in standard form), area between the two above said curves

(clearly identifiable regions).

6. Differential Equations : (Periods-10)

Definition, order degree. Formation of differential equation whose general solution is

given, general and particular solutions of a differential equations. Solution of differential

equations by method of separtion of variables, homogenous differential equations of

first order and first degree. Linear differential equation of order one (or the type : dy/

dx + p(x)y = q(x). Applications of differential equations to problem related to the

environment and to Dynamics (simple cases only).

UNIT-IV : VECTORS AND THREE-DIMENSIONAL GEOMETRY :

1. Vectors : (Periods-10)

Vectors and scalars, magnitude, and direction of a vector. Direction consines / ratios of

a vector, types of vectors (equal, unit, zero, parallel and collinear vectors), position

vector of a point, negative of a vector, local and free vectors, components of a vector,

addition of vectors, multiplication by scalars. Position vector of a point dividing a line

segment in a given ratio. Scalar and vector product of two vectors with their geometrical

meaning. Projection of a vector on a line. Scalar and vector triple product.

2. Introduction to Three-dimensional Geometry : (Periods-18)

Co-ordinate axes and co-ordinate planes in three dimensions. Co-ordinates of a point,

Distance between two points and section formula.

Direction cosines / ratios of a line joining two points. Cartesian equation of a line and

plane. Angles between (a) two lines, (b) two planes, (c) aline and a plane. Distance of
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a point from a line. Collinearity of three points. Coplanar and skew lines. Shortest

distance between two lines. Condition of intersection of two lines and two planes and a

line and a plane.

Condition of coplanarityof two lines in vector and cartesian form length of perpendicular

of a point from a plane by both vectors and cartesian method.

UNIT-V : LINEAR INEQUATIONS AND LINEAR PROGRAMMING :

1. Linear inequations, Algebraic solutions of linear inequations in one variable and their

representation on the number line. Graphical solutions of linear inequations in two

variables. Solution of system of linear inequations in two variables (graphically).

Introduction, definition of related terminology such as constraints, objective function,

optimization, different types of linear programming problems (LPP), mathematical

formulation of LPP, graphical method of solution for problems in two variables, feasible

and infeasible regions, feasible and infeasible solutions, optimal and feasible solutions

(up to three non-trivial constraints)

UNIT-VI : PROBABILITY : (Periods-12)

1. Probability : Multiplication theorem on probability. Conditional probability,

independent events, total probability, Bay'es theorem. Random variable and its

probability distribution, mean and variance of haphazard variable. Repeated independent

(Bernoulli) trials and Binomial distribution.

Note : Attempt should be made to discuss real life problems as far as practicable. Techniques of matrices,

calculus and linear programming should be used to solve such problems.

C
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Hkk SfrdhHkk SfrdhHkk SfrdhHkk SfrdhHkk Sfrdh

oxZ& oxZ& oxZ& oxZ& oxZ& XI

1. çLrkoukµçLrkoukµçLrkoukµçLrkoukµçLrkoukµ
euq"; us tc ls lksapuk&fopkjuk 'kq# fd;k rHkh ls mlus çÑfr ds jgL;ksa ds fofHkUu igyqvksa ds çfr viuh çfrfozQ;k O;Dr djuk

'kq# fd;kA vius bnZ&fxnZ ds HkkSfrd] tSfod] HkkSxksfyd okrkoj.k dk voyksdu djrs gq, rFkk mUgsa vius thou ds vuqHkoksa dh dlkSVh
ij rkSyrs gq, vusdkusd fl¼karksa dk çfriknu fd;kA bUgha vuqHkoksa dh varghu dfM+;ksa us ç;ksx vk/kfjr foKku dks ,d l'kDr vk/kj
iznku fd;k rFkk fof'k"V :i fn;kA bZlk iwoZ yxHkx nl gtkj o"kks± ls 'kq: ;g flyflyk vkt Hkh tkjh gS rFkk blus fuR; uohu jgL;ksa
dks ekuork ds le{k [kksyrs jgus dh viuh ;k=kk dks vkt Hkh tkjh j[kk gSA

foKku xfr'khy] fujarj ifjo/Zu'khy rFkk vUos"k.kdkjh gS] tks yksxksa dks vKkurk] va/fo'okl] xjhch] fiNM+kiu vkfn ls eqfDr
fnykus esa ennxkj gks ldrk gSA foKku vke yksxksa dks oSKkfud n`f"Vdks.k iznku dj mUgsa fparu'khy vkSj psru'khy csgrj ukxfjd ds :i
esa 'kkafriw.kZ] lerkoknh] lgvfLrRodkjh rRoksa ds lkFk lekt esa jgus ds yk;d cuk ldrk gSA

mPprj ekè;fed Lrj ij HkkSfrd foKku dk izLrkfor ikB~;ozQe dkiQh pqukSrhiw.kZ gS] D;ksafd bl pj.k esa HkkSfrd foKku dks ,d
fof'k"V p;fur fo"k; ds :i esa vè;;u djuk gS ;g ,d egRoiw.kZ vkSj laozQe.k'khy nkSj gSA o"kZ 2005 esa laiw.kZ fo'o us ^^varjkZ"Vªh;
HkkSfrdh o"kZ** euk;k gS ,oa ,u- lh- ,iQ- 2005 dh n`f"V esa HkkSfrdh ds vè;;u&vè;kiu ds fofHkUu rF;ksa dk xgjkbZ ls fo'ys"k.k djrs
gq, ;g dksf'k'k dh xbZ fd ikB~;ozQe u rks cgqr cksf>y gks vkSj u gh varjkZ"Vªh; ekudksa dh rqyuk esa derj gksA

;|fi fcgkj izkUr esa HkkSfrd foKku fo"k; dk vè;;u ,d vyx vkSj [kkl fo"k; ds :i esa igys ls gh tkjh gS] bls O;kogkfjd
thou ls tqM+k gqvk vkSj jkspd] fe=kor~ ,oa vkuannk;h fdl izdkj cuk;k tk;s] ,d pqukSrh Hkjk dk;Z gSA ubZ 'krkCnh ds lwpuk&foLiQksV
vkSj rduhdh&ozQkafr ds pyrs fur u, ?kfVr ?kVukozQeksa dks fdl izdkj lqO;ofLFkr fd;k tk;s fd og vFkZiw.kZ] jkspd ,oa ekudiw.kZ rks
gks gh lkFk gh foKku dh nwljh 'kk[kkvksa ls Hkh mldk fdl izdkj esy gks] cM+k gh pqukSrhiw.kZ dk;Z gSA

HkkSfrdh dks Nk=k&leqnk; ,d ,sls fo"k; ds :i esa ysrs gSa] tks muds Hkkoh thou esa cqfu;knh foKku vFkok fpfdRlk] vfHk;a=k.k]
izkS|ksfxdh vkfn is'ksoj dkslZ ds p;u esa enn djsaA blds vfrfjDr r`rh;d Lrj ij foKku ,oa izkS|ksfxdh ds vè;;u esa blls enn feyrh
gSA Nk=kksa dks HkkSfrd&foKku dh f'k{kk bl izdkj iznku djus dh vko';drk gS fd muesa vdknfed vkSj is'ksoj le> dk leqfpr fodkl
gks lds] tks muds le{k mifLFkr pqukSfr;ksa dk liQyrkiwoZd lkeuk djus yk;d mUgsa cuk ldsA

HkkSfrd foKku dh ikB~; p;kZ dks vkt dh rkjh[k esa lehphu vkSj ;qfDr;qDr djus dh ;g iwjh dok;n Ldwyh&ra=k ls izkIr lwpukvksa
vkSj ns'k o jkT; dh Bksl gkykrksa ij vk/kfjr gSA blh i`"BHkwfe esa ikB~;p;kZ dh fo"k;&oLrqvksa rFkk HkkSfrd foKku dh tkudkjh dks
foLrkfjr djus dh vko';drk gS rkfd ;g ,d fof'k"V foKku ds :i esa fodflr gks lds_ lkFk gh ;g foKku ds vU; fo"k;ksa ds lkFk

blds laca/uksa dks Hkh LFkkfir djrk gks rFkk tks varjkZ"Vªh; ekudksa ds Hkh vuq:i gksA

2. ikB~;ozQe dh çeq[k fo'ks"krk,¡µikB~;ozQe dh çeq[k fo'ks"krk,¡µikB~;ozQe dh çeq[k fo'ks"krk,¡µikB~;ozQe dh çeq[k fo'ks"krk,¡µikB~;ozQe dh çeq[k fo'ks"krk,¡µ

l fo"k; dh cqfu;knh le> ij cy]

l HkkSfrd foKku dh vo/kj.kk dks bl izdkj ykxw djuk] tks Nk=k&Nk=kkvksa esa izfozQ;k dh n{krk rFkk leL;k lek/ku dh
{kerkvksa dk bl izdkj fodkl dj lds] tks fo"k; dks vkSj Hkh T;knk izklafxd vFkZiw.kZ ,oa jkspd cuk ldsA

l HkkSfrdh ls lacaf/r vkS|ksfxd@izkS|ksfxd igyqvksa ij bl izdkj tksj fn;k x;k gS] tks laiw.kZ lekt dh cnyrh gqbZ ek¡xksa dks
iwjk dj ldsA

l ,l- vkbZ- (LVS.MMZ baVjus'kuy) bdkb;ksa] ladsrksa] HkkSfrd jkf'k;ksa ,oa muds lw=khdj.kksa ds mi;ksx ij varjkZ"Vªh; ekudksa ds
vuq:i tksjA

l fo"k;&oLrqvksa dks bdkb;ksa esa bl izdkj ozQec¼ fd;k x;k gS rkfd vo/kj.kk (le>) dks mfpr LFkku gkfly gks ldsa vkSj
tks csgrj vf/xe (lh[k) dks f'k{kkfFkZ;ksa dh le> ds fo|eku Lrj ls tksM+rs gq, mls vkxs c<+k ik;sA

l ikB~; p;kZ ds cks> dks de djus gsrq o.kZukRed Hkkxksa esa Hkh deh djuk rFkk leqfpr lw=khdj.kksa dks bl izdkj dk Lo:i
iznku djuk] tks f'k{kkfFkZ;ksa ds Lrj ds vuqlkj lgh gks vkSj tks ledkyhu eq[; izlaxksa dks Hkh ;Fkk LFkku iznku dj ldsA

l ikB~;ozQe dks bdkb;ksa esa bl izdkj O;ofLFkr fd;k x;k gS] tks nks o"kks± dk gSA ;s bdkb;k¡ HkkSfrd&foKku ds fofHkUu vk;keksa
dk izn'kZu djrh gSaA

HkkSfrd foKku ds fo"k;&oLrqvksa dh f'k{kk ds fy, le;&fu/kZj.k izfr bdkbZ ds fglkc ls bl izdkj gS] tks izR;sd bdkbZ ds
f'k{k.k&vof/ dk Hkh mYys[k djrk gS vkSj blls ikB~;&iqLrd rS;kj djusokyh Vhe dks Hkh enn fey ldrh gS] rkfd f'k{k.k lkefxz;ksa
dks le;&lhek esa iwjk fd;k tk ldsA izR;sd bdkb;ksa dks izlax (VkWfid)] fo"k;&oLrq lacaf/r O;kogkfjd dk;ks± (eq[; iz;ksx ,oa xfrfof/
vk/kfjr) rFkk vUos"k.kdkjh ifj;kstukvksa ds ozQe esa O;ofLFkr fd;k x;k gSA f'k{kkfFkZ;ksa dk ewY;kadu lrr~ ,oa O;kid :i ls bl izdkj
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fd, tk,axs] tks fdlh [kkl bdkbZ dh fofHkUu vo/kj.kkvksa dks iwjh rjg lesVrs gksaA
blh i`"BHkwfe es a  fcgkj çkar es a  b aVj Lrjh; (mPp ekè;fed) Hkk Sfrd&foKku ikB~;p;kZ  dk iz;kl bl izdkj gksxkµblh i`"BHkwfe es a  fcgkj çkar es a  b aVj Lrjh; (mPp ekè;fed) Hkk Sfrd&foKku ikB~;p;kZ  dk iz;kl bl izdkj gksxkµblh i`"BHkwfe es a  fcgkj çkar es a  b aVj Lrjh; (mPp ekè;fed) Hkk Sfrd&foKku ikB~;p;kZ  dk iz;kl bl izdkj gksxkµblh i`"BHkwfe es a  fcgkj çkar es a  b aVj Lrjh; (mPp ekè;fed) Hkk Sfrd&foKku ikB~;p;kZ  dk iz;kl bl izdkj gksxkµblh i`"BHkwfe es a  fcgkj çkar es a  b aVj Lrjh; (mPp ekè;fed) Hkk Sfrd&foKku ikB~;p;kZ  dk iz;kl bl izdkj gksxkµ
(i) ekè;fed Lrj ij fodflr le> dks l'kDr djuk rkfd r`rh;d Lrj ij HkkSfrdh lh[kus ds fy, etcwr vk/kj eqgSÕ;k

djk lds vkSj tks nSufUnu thou&fLFkfr;ksa ls mlds laca/ksa dks izHkkodkjh <ax ls le> ldsaA
(ii) f'k{kkfFkZ;ksa esa le> dk bl izdkj fodkl djsa fd HkkSfrdh foKku dh vU; 'kk[kkvksa ds lkFk tqM+ko dks eglwl ,oa izksRlkfgr

djsaA
(iii) f'k{kkfFkZ;ksa dks HkkSfrdh&lacaf/r vkS|ksfxd@izkS|ksfxd O;ogkjksa ds fofHkUu izfozQ;kvksa dks dj ldus yk;d cuk ldsA
(iv) f'k{kkfFkZ;ksa eas izfozQ;kvksa dh n{krk] izk;ksfxd i;Zos{k.k] O;ogkj&dkS'ky] fu.kZ; ysus dh {kerk ,oa vUos"k.k esa fuiq.krk dk

fodkl gks ldsA
(v) leL;k funku dh ;ksX;rk ,oa ltZukRed ldkjkRed lksp dh Hkkouk dk f'k{kkfFkZ;ksa esa izksRlkgu rkfd HkkSfrdh ds vè;;u

esa :fp c<+ ldsA HkkSfrdh fl¼kar ds vuqiz;ksxksa ds gquj (skill) fodflr djuk rFkk]
(vi) HkkSfrdh dk le;&lhek esa vè;;u&vè;kiu dh pqukSrh vf/lajpukvksa ds fodkl ,oa Nk=k&f'k{kd vuqikr dks lE;d~ dj

iwjk fd;k tk ldsA
(vii) HkkSfrdh dk vè;;u bl izdkj fd;k tk; fd fcgkj tSls jkT; esa ÅtkZ&izca/u dks Bhd dj oSdfYid lzksrksa] tSls& gok]

lkSj] fo|qr~] unh&?kkVh vkfn lalk/uksa ls ÅtkZ dks gkfly dj mRiknd 'kfDr;ksa dk fodkl djds ;qokvksa ds fy, jkstxkj
dk l`tu cM+s iSekus ij gks ldsA

(viii) oSKkfud vk/kj ij izÑfr ,oa inkFkZ ds vkilh fj'rksa dh le>nkjh rkfd ldkjkRed oSKkfud n`f"Vdks.k fodflr gks vkSj
tks ekuo&dY;k.k ,oa thou&Lrj ds fodkl ds ;ksxnku dks c<+kok nsusokyk gksA

(ix) mPprj ekè;fed Lrj ij HkkSfrd foKku dk f'k{k.k&vf/xe f'k{kkfFkZ;ksa dks bl yk;d cuk lds] tks vius ledkyhu Kku
dks izfozQ;kvksa dh n{krk ,oa lkSan;Zcks/ ds lkFk fodflr djsaA HkkSfrdh ds fodkl ds lkFk&lkFk HkkSfrdh; fl¼karksa ds
vuqiz;ksxksa ds }kjk ekuo thou dh xq.koÙkk esa vk/kjHkwr ifjorZu gq,A vr% fpfdRlk txr] lapkj iz.kkyh] ukfHkdh; ÅtkZ
vkfn esa u;h rduhdksa dh tkudkjhA

(x) ç;ksxkRed&fuiq.krk ,oa izfozQ;k dh fuiq.krk ,d lkFk f'k{kkfFkZ;ksa esa HkkSfrd&foKku dh tkudkfj;ksa dh le> dks bl izdkj
fodflr dj lds] tks lh[kus ds vuqHkoksa dks vkSj Hkh T;knk vFkZiw.kZ cukdj thou dh xq.koÙkk esa egRoiw.kZ çxfr ds fy,
;ksxnku dj ldsA

(xi) HkkSfrd&foKku ,oa izkS|ksfxdh dh Hkwfedk ,oa izHkko dk laiw.kZ izkarh;] jk"Vªh; ,oa oSf'od fodkl vkSj izxfr ds lkFk fdl

izdkj dk laca/ gS] f'k{kkFkhZ bls eglwl dj ekuoh; ewY; cks/ dks Lohdkj dj ldsA

3. ikB~;ozQeµikB~;ozQeµikB~;ozQeµikB~;ozQeµikB~;ozQeµ

d{kkµd{kkµd{kkµd{kkµd{kkµXI

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&I % Hkk Sfrd txr ,oa  eki% Hkk Sfrd txr ,oa  eki% Hkk Sfrd txr ,oa  eki% Hkk Sfrd txr ,oa  eki% Hkk Sfrd txr ,oa  eki (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&10)))))
HkkSfrdh&fo"k; {ks=k ,oa bldh Kku vtZu yyd] HkkSfrdh ds fu;eksa dh izÑfr] foKku ,oa foKku&fof/_ HkkSfrdh] çkS|ksfxdh

,oa lekt] eki dh vko';drk] eki ds ek=kd] ek=kd dh i¼fr;k¡] S.I. ek=kd] ewy ,oa O;qRiUu ek=kd_ yEckbZ] ek=k ,oa le; dh
eki] eki ds ;a=kksa dh fo'kq¼rk ,oa lqLi"Vrk] eki esa =kqfV ,oa blds lkFkZd vad] fu;fer ,oa vfu;fer =kqfV;k¡] HkkSfrd jkf'k;ksa ds foek]
foeh; fo'ys"k.k ,oa blds O;ogkjA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&II % xfrdh% xfrdh% xfrdh% xfrdh% xfrdh (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&30)))))
funsZ'kkad iz.kkyh] ½tq js[kh; xfr] fLFkfr&le; xzkiQ] pky ,oa osx] leku ,oa vleku xfr] vkSlr pky ,oa {kf.kd osxA
,d leku Rofjr xfr] osx&le;] fLFkfr&le; xzkiQ] ,d leku Rofjr xfr ds laca/ (xzkiQh;&fu:i.k)] xfr ds o.kZu ds fy,

vodyu ,oa lekdyu vk/kfjr izkjafHkd vo/kj.kk,¡A
vfn'k ,oa lfn'k jkf'k;k¡] fLFkfr ,oa foLFkkiu lfn'k] lkekU; lfn'k ,oa blds ladsru] lfn'kksa dh lerqY;rk] okLrfod

la[;kvksa esa lfn'k dk xq.ku] lfn'k ds tksM+ ,oa ?kVko] lfn'kksa dk xq.ku vkisf{kd osx] ,dkad lfn'k] lery vk;rkdkj Hkkx esa lfn'k
dk fo;kstu] lery esa xfr (f}foeh; xfr)] ,d leku osx ,oa ,d leku Roj.k ds mnkgj.k& ç{ksfir fi.M dh xfr_ ,d leku o`Ùkh; xfrA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&III % xfr ds  fu;e% xfr ds  fu;e% xfr ds  fu;e% xfr ds  fu;e% xfr ds  fu;e (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&16)))))
cy dh lgt vuqHkwfr ij fopkj] U;wVu dk izFke xfr&fu;e] laosx ,oa U;wVu dk f}rh; xfr fu;e] bEiYl] U;wVu dk r`rh;

xfr fu;e] jSf[kd laosx ds laj{k.k ds fu;e ,oa bldk mi;ksx] laxkeh (lkFk&lkFk ds) cyksa dh lkE;rk] LFkSfrt ,oa xfrt ?k"kZ.k] ?k"kZ.k
ds fu;e] csYyu (Rolling) ?k"kZ.k] Lusgu (yqfczds'ku)] ,d leku o`Ùkh; xfr dk xfrfoKku] dsUnzkfHkeq[kh cy] o`Ùkh; xfr ds mnkgj.k]
o`Ùkkdkj iFk ij okgu] <yku iFk ij okgu xfrA
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bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&IV % dk;Z]  ÅtkZ  ,oa  'kfDr% dk;Z]  ÅtkZ  ,oa  'kfDr% dk;Z]  ÅtkZ  ,oa  'kfDr% dk;Z]  ÅtkZ  ,oa  'kfDr% dk;Z]  ÅtkZ  ,oa  'kfDr (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&16)))))
lfn'k ds vfn'k&xq.ku] fu;r (fLFkj) cy ,oa ifjorZu'khy cyksa }kjk laiUu dk;Z] xfrt ÅtkZ] dk;Z&ÅtkZ izes;] 'kfDrA
LFkSfrt ÅtkZ dk ladsru] fLizax (dekuh) dk LFkSfrt ÅtkZ] lajf{kr (conservatives) cy] ;kaf=kd ÅtkZ dk laj{k.k (xfrt

,oa LFkSfrt ÅtkZ)] vlajf{kr cy] izR;kLFk ,oa vizR;kLFk la?kkr&,d ,oa f}foe esaA
bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&V % d.kks a  ds  ra=k  ,oa  n`<+  oLrq  dh xfr% d.kks a  ds  ra=k  ,oa  n`<+  oLrq  dh xfr% d.kks a  ds  ra=k  ,oa  n`<+  oLrq  dh xfr% d.kks a  ds  ra=k  ,oa  n`<+  oLrq  dh xfr% d.kks a  ds  ra=k  ,oa  n`<+  oLrq  dh xfr (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&18)))))

nks d.k fi.M ds fy, nzO;eku dsUnz (Centre of mass), laosx laj{k.k ,oa nzO;eku&dsUnz dh xfr] n`<+&oLrq dk nzO;eku
dsUnz] o`Ùkh; oy;] fMLd] jkWM ,oa xksys dk nzO;eku&dsUnz lfn'k jkf'k;ksa dk lfn'k&xq.ku] cy dk ?kw.kZ] cy&vk?kw.kZ] dks.kh; laosx] dks.kh;
laosx dk laj{k.k ,oa blds mnkgj.kA

n`<+ oLrqvksa (fiaMksa) dh lkE;rk] n`<+ fiaM dk ?kw.kZu ,oa xfr ds lehdj.k] ½tqjs[kh; ,oa ?kw.kZukRed xfr;ksa dh rqyuk] tM+Ro
vk?kw.kZ ,oa ?kw.kZu&f=kT;k] lk/kj.k T;kehfr; oLrqvksa ds tM+Ro&vk?kw.kZu dk eku (derivation ugha)] lekukUrj ,oa vfHkyEc v{k izes;
,oa budk vuqiz;ksxA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&VI % xq#Rokd"kZ.k% xq#Rokd"kZ.k% xq#Rokd"kZ.k% xq#Rokd"kZ.k% xq#Rokd"kZ.k (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&14)))))
xzgksa dh xfr ds dsIyj dk fu;e] xq#Rokd"kZ.k ds lkoZf=kd fu;e] xq#Roh; Roj.k] Å¡pkbZ ,oa xgjkbZ ds vuq:i ifjorZu] xq#Roh;

LFkSfrt ÅtkZ] xq#Roh; foHko] iyk;u osx] mixzg ds d{kh;&osx] Hkw&LFkSfrd mixzgA
bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&VII % nzO; ds  xq.k% nzO; ds  xq.k% nzO; ds  xq.k% nzO; ds  xq.k% nzO; ds  xq.k (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&20)))))

izR;kLFk O;ogkj] izfrcy&foÑfr laca/] gqd dk fu;e] ;ax xq.kkad] nzO;&xq.kkad (Bulk moduls), fo:id] n`<+rk&xq.kkad
(Rigidity modulus)

rjy LraHk ds dkj.k ncko] ikLdy dk fu;e ,oa blds vuqiz;ksx (gkbMªksfyd fyÝV ,oa czsd) rjy&nkc ij xq#Ro dk izHkko
';kurk (Viscosity), LVksd dk fu;e] pje (Terminal) osx] jsuYM~l la[;k /kjk js[kh; ,oa fo{kqC/ xfr] cjukSyh dk fl¼kar ,oa
bldk mi;ksx] i`"B ÅtkZ ,oa i`"B ruko] Li'kZ&dks.k] i`"B ruko ds vuqiz;ksx] cwan] cqycqys ,oa dsf'kdk fozQ;k ds laca/ esa bldk mi;ksxA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&VIII % Å"ek ,oa  Å"ek xfrdh% Å"ek ,oa  Å"ek xfrdh% Å"ek ,oa  Å"ek xfrdh% Å"ek ,oa  Å"ek xfrdh% Å"ek ,oa  Å"ek xfrdh (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&20)))))
Å"ek] rki] rkih; foLrkj.k] fof'k"V m"ek dSyksjhesVªh] voLFkk ifjorZu ,oa xqIr rki m"ek LFkkukarj.k pkyu] laogu ,oa

fofdj.k] rkih; pkydrk] U;wVu dk 'khryu fu;e] m"eh; larqyu ,oa rki dh ifjHkk"kk] (m"ekxfrdh dk 'kwU;oka fu;e)] m"ek] dk;Z
,oa vkarfjd ÅtkZ] m"ekxfrdh dk izFke fu;e] m"ekxfrdh dk f}rh; fu;e] mRozQe.kh; ,oa vuqRozQe.kh; izfozQ;k ls] Å"ek (jsfizQtjs'ku)
batu ,oa iz'khru (jsfizQtjs'ku)A

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&IX % vkn'kZ  xSl dk vkpj.k ,oa  xfrt fl¼kar% vkn'kZ  xSl dk vkpj.k ,oa  xfrt fl¼kar% vkn'kZ  xSl dk vkpj.k ,oa  xfrt fl¼kar% vkn'kZ  xSl dk vkpj.k ,oa  xfrt fl¼kar% vkn'kZ  xSl dk vkpj.k ,oa  xfrt fl¼kar (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&8)))))
vkn'kZ xSl dk voLFkk&lehdj.k] xSl ds laihMu }kjk fd;k x;k dk;ZA xSlksa dk xfrt fl¼kar&vk/kjHkwr ifjdYiuk;sa] nkc

dh vo/kj.kk,¡A xfrt ÅtkZ ,oa rki] xSl v.kqvksa dh oxZ ekè; ewy (vkj- ,e- ,l-) osx] xfr&Lora=krk dk Lrj (Degrees of

freedom), ÅtkZ ds leku foHkktu dk fu;e (dFku ek=k) rFkk xSlksa dh fof'k"V Å"ek ,oa vuqiz;ksx] vkSlr Lora=k iFk (mean free

path) dh vo/kj.kk] ,oksxSMªks&la[;kA
bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&X % nk syu ,oa  rjax% nk syu ,oa  rjax% nk syu ,oa  rjax% nk syu ,oa  rjax% nk syu ,oa  rjax (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&28)))))

vkoÙkhZ xfrµ vkoÙkZ] vko`fÙk] foLFkkiu ,oa le; dk iQyu] vkoÙkhZ iQyu] ljy vkoÙkZ xfr (S.H.M.) ,oa bldk lehdj.k]
dyk (Phase), dekuh dk nksguµ izR;ku;u (Restoring) cy ,oa cy fu;rkad] ljy vkoÙkZ xfr dh ÅtkZ xfr ,oa LFkSfrt ÅtkZ_
ljy nksydµ vkoÙkZ dky ds lehdj.k LFkkfir djuk] Lora=k] izsfjr ,oa volafnr daiu (ek=k xq.kkRed fopkj)] vuquknA rjax xfr
vuqnSè;Z ,oa vuqizLFk rjaxsa] rjax dk osx] xfr'khy rjax ds foLFkkiu laca/] rjaxksa ds vè;kjksi.k dk fl¼kar] rjaxksa dk ijkorZu] /kxs@rkj

,oa vkxZu uyh esa vizxkeh rjax] ewy fo/k (Fundamental) ,oa gkjeksfuDl] foLian (Beats), MkIyj izHkkoA

C

çk;k sfxdçk;k sfxdçk;k sfxdçk;k sfxdçk;k sfxd

lsD'kuµlsD'kuµlsD'kuµlsD'kuµlsD'kuµA

ç;ksx%µç;ksx%µç;ksx%µç;ksx%µç;ksx%µ

1- ofuZ;j dSfyilZ ds mi;ksx

(i) NksVs xksys@csyukdkj fi.M ds O;kl dh ekiA

(ii) Kkr nzO;eku ds fu;fer fi.M ds foek (dimensions) dh eki rFkk blds ?kuRo dks Kkr djukA

(iii) fn, x, chdj@dSyksjhehVj ds vfrfjDr O;kl ,oa xgjkbZ dks ekidj blds vk;ru dks Kkr djukA

2- LozwQ&xst dk mi;ksx
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(i) fn, x, rkj ds O;kl dks ekiuk]

(ii) nh xbZ iryh iV~Vh dh eksVkbZ dks ekiuk]

(iii) ,d vfu;fer fdukjksa okys ry (Lamina) ds vk;ru dks Kkr djukA

3. LisQjksehVj }kjk fn, x, xksyh; lrg dh oozQrk&f=kT;k Kkr djukA

4. nks vyx&vyx oLrqvksa dk nzO;eku naM&rqyk (beam balance) dk bLrseky dj Kkr djukA

5. lfn'k ds lekukarj prqHkqZt fu;e dk bLrseky djrs gq, fn, x, oLrq ds Hkkj dks Kkr djukA

6. ljy nksyd ds lgkjs L – T ,oa L – T2 js[kkfp=k cukuk rRi'pkr~ lsds.M nksyd dh izHkkoh yEckbZ dk mfpr xzkiQ }kjk
irk yxkukA

7. pje ?k"kZ.k cy ,oa vfHkyac izfrfozQ;k ds chp laca/ dk vè;;u dj ,d CykWd ,oa {kSfrt lrg ds chp ?k"kZ.k&xq.kkad
dks Kkr djukA

8. ,d frjNs lrg ij yq<+drs (i`Foh ds xq#Rokd"kZ.k f[kapko ds dkj.k) oLrq ij uhps dh vksj yxus okys cy dks Kkr dj
ur ry ds dks.k (θ) ls blds laca/ dk vè;;u vkSj cy rFkk θ dk xzkiQ rS;kj djukA

xfrfof/;k¡  xfrfof/;k¡  xfrfof/;k¡  xfrfof/;k¡  xfrfof/;k¡  (Activities)%µ%µ%µ%µ%µ

1. isij Ldsy ftldk vYirekad fn;k gqvk gks tSls 0.2 cm, 0.5 cm, rS;kj djukA

2. ehVj iSekus ds }kjk ?kw.kZ&fl¼kar dk mi;ksx dj] fn, x, oLrq ds nzO;eku dk fu/kZj.k djukA

3. fn, x, vk¡dM+ksa ij vk/kfjr ([kkl iSekus ,oa =kqfV&foLrkj dk p;u dj) xzkiQ rS;kj djukA

4. ,d {kSfrt lrg ij yq<+drs gq, jkWyj ds fy, lhekar&?k"kZ.k cy dh eki djukA

5. tsV vkWiQ okVj dk iz{ksi.k&dks.k ,oa jkl ds chp ifjorZu dk vè;;u djukA

6. vkur ry ij uhps dh vksj yq<+drs xsan (nksgjs vkur ry dk bLrseky djrs gq,) ds ÅtkZ laj{k.k dk vè;;u djukA

7. ,d ljy nksyd ds vk;ke ds oxZ ,oa le; ds chp js[kkfp=k cukdj ÅtkZ ds viO;; (dissipation) dk vè;;u djukA

lsD'kuµlsD'kuµlsD'kuµlsD'kuµlsD'kuµB

ç;ksx%µç;ksx%µç;ksx%µç;ksx%µç;ksx%µ

1. fn, x, rkj ds inkFkZ dh çR;kLFkrk dk ;ax&xq.kkad Kkr djukA
2. nksyu fof/ ds lgkjs ,d gsfydy dekuh dk T2 – m js[kk&fp=k rS;kj dj cy&fu;rkad ,oa izHkkoh

nzO;eku Kkr djukA

3. gok ds ,d uewus dk fu;r rkieku ij P ,oa V rFkk P ,oa 

1

V

 dk xzkiQ rS;kj dj vk;ru&nkc ifjorZu dk vè;;u

djukA
4. dsf'kdh;&p<+ko fof/ }kjk ty dk i`"B ruko Kkr djukA
5. fn, x, xksyh; fi.M ds lhekar&osx dks ekidj ';ku&rjy ds ';kurk&xq.kkad (coefficient of

viscosity) fu/kZfjr djukA
6. xeZ&fiaM ds rki ,oa le; ds chp laca/ dk vè;;u dj 'khryu js[kk&fp=k rS;kj djukA
7. (i) lksuksehVj ds lgkjs fLFkj ruko ds rgr~ fn, x, rkj dh vko`fÙk ,oa yEckbZ ds chp laca/ dk vè;;u djukA

(ii) lksuksehVj ds lgkjs fu;r (fLFkj) vko`fÙk ds rgr~ fn, x, rkj dh yEckbZ ,oa ruko dk vè;;u djukA
8. vuqukn&uyh dk bLrseky dj nks vuqukn&fLFkfr;ksa dks eki dj dejs ds rki ij gok esa èofu ds osx dks Kkr djukA
9. feJ.k&fof/ }kjk fn, x, (i) Bksl (ii) nzo dh fof'k"V&Å"ek dk fu/kZj.k djukA

xfrfof/;k¡  xfrfof/;k¡  xfrfof/;k¡  xfrfof/;k¡  xfrfof/;k¡  (Activities)%µ%µ%µ%µ%µ
1. voLFkk&ifjorZu dk voyksdu dj fi?kys gq, ekse ds fy, 'khryu&js[kkfp=k rS;kj djukA
2. f}&/kfRod iV~Vh (Strip) ij rki ds izHkko dk voyksdu ij bldh O;k[;k djukA
3. cÙkZu esa j[ks x;s nzo dks xeZ djus ij Lrj esa ifjorZu dks uksV dj voyksduksa dh O;k[;k djukA
4. dsf'kdh;&p<+ko dk voyksdu dj fMVts±V ds i`"B&ruko ij izHkko dk vè;;u djukA
5. nzo ds rki&{k; dh nj dks izHkkfor djusokys dkjdksa dk vè;;u djukA
6. mi;qDr f'kdatk esa dls gq, ehVj&iSekus ij Mkys x, Hkkj ds izHkko dk

(i) blds ,d fljs ij
(ii)   eè; esa vè;;u djukA
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oxZµoxZµoxZµoxZµoxZµXII

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&I % fo|qr~  LFk Sfrdh% fo|qr~  LFk Sfrdh% fo|qr~  LFk Sfrdh% fo|qr~  LFk Sfrdh% fo|qr~  LFk Sfrdh (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&25)))))
fo|qr~ vkos'k ,oa mldk laj{k.k] dqykWe dk fu;eµ nks fcUnq vkos'kksa ds chp cy] vusd vkos'kksa ds }kjk cy] cyksa ds vè;kjksi.k

dk fl¼kar ,oa vkos'kksa dk fujarj forj.kA
fo|qr~ {ks=k] fcUnq vkos'k ds dkj.k fo|qr~ {ks=k] {ks=k dh cy js[kk;sa] fo|qr~ f}/zqo] f}/zqo ds dkj.k fo|qr~ {ks=k] ,d leku fo|qr~ {ks=k

esa f}/zqo ij cy&vk?kw.kZA
fo|qr~ ÝyDl] xkWl ds izes; ,oa mlds vuqiz;ksxksa }kjk vuUr js[kh; rkj (vkosf'kr)] ,d leku vkosf'kr vuUr lery iV~Vh ,oa

[kks[kys irys xksys (vanj ,d ckgj) ds fo|qr~ {ks=k dks fudkyukA
fo|qr~ foHko foHkokarj] fcUnq vkos'k ds dkj.k foHko] f}/zqo ,oa forfjr vkos'k ds }kjk foHko] lefoHkoh; ry] fo|qr~ {ks=k esa

f}/zqo ,oa nks vkos'kksa ds forj.k dk oS|qrh; LFkSfrt ÅtkZA
pkyd ,oa vpkyd] pkyd ds vanj Lora=k ,oa laca¼ vkos'k] ijkoS|qr~ inkFkZ ,oa oS|qfrd /qzo.k la/kfjr ,oa mldh /kfjrk]

la/kfjrksa dk Js.khozQe ,oa lekukarj la;kstu] lekukarj iV~Vh la/kfj=k dh /kfjrk (ifV~V;ksa ds chp ijkoS|qr~ inkFkZ@ekè;e ds lkFk ,oa fuokZr
esa) la/kfj=k dh ÅtkZ] oku Mh xzkiQ mRikndA
bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&II % /kjk&fo|qr~%  /kjk&fo|qr~%  /kjk&fo|qr~%  /kjk&fo|qr~%  /kjk&fo|qr~ (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&22)))))

fo|qr~ /kjk] /kfRod pkyd esa fo|qr~ vkos'k dk lapj.k] laogu osx (Drift velocity) ,oa xfr'khyrk (Mobility) rFkk budk
fo|qr~ /kjk ls laca/] vkse dk fu;e] fo|qr~ izfrjks/] foHkokarj (v)– /kjk (I) ds fof'k"V js[kkfp=k (js[kh; ,oa vjs[kh;)] fo|qr~ ÅtkZ ,oa
'kfDr] fo|qr~ izfrjks/drk ,oa pkydrk] dkcZu izfrjks/ dkcZu izfrjks/ ds jax&dwV] izfrjks/ksa ds Js.kh ,oa lekarj ozQe esa la;kstu] izfrjks/
ij rki dk izHkkoA

fo|qr~ lsy dk vkarfjd izfrjks/] lsy dk foHkokarj ,oa fo|qr~ okgd cy] Js.kh ,oa lekarj ozQe esa lsyksa dk la;kstuA
dhdZgkWiQ dk fu;e ,oa mudk ljy vuqiz;ksx] OghVLVksu czht] ehVj czhtA
foHkoekihµ foHkoekihµ foHkoekihµ foHkoekihµ foHkoekihµ fl¼kar ,oa foHkokarj ekiu esa vuqiz;ksx] nks lsyksa ds fo|qr~ okgd cy rqyuk djuk] lsy ds vkarfjd izfrjks/ dh ekiA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&III % fo|qr~  /kjk  ds  pqEcdh; izHkko ,oa  pqEcdRo% fo|qr~  /kjk  ds  pqEcdh; izHkko ,oa  pqEcdRo% fo|qr~  /kjk  ds  pqEcdh; izHkko ,oa  pqEcdRo% fo|qr~  /kjk  ds  pqEcdh; izHkko ,oa  pqEcdRo% fo|qr~  /kjk  ds  pqEcdh; izHkko ,oa  pqEcdRo (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&25)))))
pqEcdh; {ks=k dh ladYiuk] vkWjLVsM dk iz;ksx] ck;ks&lkoÙkZ fu;e ,oa o`Ùkkdkj /kjkokgh rkj ij vuqiz;ksxA fo|qr~ ,oa pqEcdh;

{ks=k esa xfr'khy vkos'k ij cy] lkbDyksVªkWuA ,d leku pqEcdh; {ks=k esa /kjkokgh pkyd ij cy] nks lekukarj /kjkokfgd pkyd ds
chp yxrk cyA

^,Eih;j* dh ifjHkk"kk] pqEcdh; {ks=k esa /kjk&NYyk ij cy&vk?kw.kZ] py dqaaMyh xSYosuksehVjµ bldh /kjk lw{exzkfgrk ,oa bldk
vkEehVj ,oa oksYVehVj esa cnykoA

/kjkokghµ/kjkokghµ/kjkokghµ/kjkokghµ/kjkokghµ NYyk dk pqEcdh; f}/zqo :i ,oa bldk pqEcdh; f}/qzo&vk?kw.kZA
o`Ùkkdkj iFk ij xfr'khy bysDVªkWu dk f}/qzo&vk?kw.kZ f}/zqo (NM+ pqEcd) ds dkj.k pqEcdh; ij cy&vk?kw.kZ] NM+ pqEcd ,d

dqaMyh ds lerqY;] pqEcdh; cy js[kk;sa] i`Foh dk pqEcdh; {ks=k ,oa blds pqEcdh; rRo] izfr pqEcdh;] vuqpqEcdh; ,oa ykSg pqEcdh;
inkFkZµ mnkgj.k ds lkFk fo|qr~ pqEcd ,oa bldh 'kfDr ij izHkko Mkyusokys dkjd] fpjLFkk;h pqEcdA
bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&IV % fo|qr~  pqEcdh; iz sj.k ,oa  izR;korhZ  /kjk% fo|qr~  pqEcdh; iz sj.k ,oa  izR;korhZ  /kjk% fo|qr~  pqEcdh; iz sj.k ,oa  izR;korhZ  /kjk% fo|qr~  pqEcdh; iz sj.k ,oa  izR;korhZ  /kjk% fo|qr~  pqEcdh; iz sj.k ,oa  izR;korhZ  /kjk (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&20)))))

fo|qr~ pqEcdh; izsj.k] iQSjkMs dk fu;e] çsfjr fo|qr~ okgd cy ,oa /kjk] ysat dk fu;e] Hk¡oj /kjk] Loizsj.k ,oa vU;ksU; izsj.k
foLFkkiu&/kjk dh t:jrA

çR;korhZ /kjk] çR;korhZ /kjk@oksYVst dk f'k[kj ,oa oxZ&ekè; ewy (vkjú,eú,lú) eku] izfr?kkr (Reactance) ,oa izfrck/k
(Impedence), LC nksyu (xq.kkRed fooj.k)] LCR Js.khozQe ifjiFk] vuqukn] çR;korhZ/kjk ifjiFk esa 'kfDr] okV jfgr /kjkA

çR;korhZ /kjk (AC) mRiknd ,oa VªkaliQkWeZjA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&V % fo|qr~  pqEcdh; rjax% fo|qr~  pqEcdh; rjax% fo|qr~  pqEcdh; rjax% fo|qr~  pqEcdh; rjax% fo|qr~  pqEcdh; rjax (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&4)))))

fo|qr~ pqEcdh; rjaxksa dh fo'ks"krk;sa (xq.kkRed fooj.k) rjaxksa dh vuqizLFk izÑfrA

fo|qr~ pqEcdh; o.kZiV (jsfM;ks rjax] ekbozQks rjax] vojDr] n`';] ijkcSaxuh] ,Dl fdj.k] xkek fdj.k) buds bLrseky ds ckjs esa
izkjafHkd tkudkjhA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&VI % çdkf'kdh% çdkf'kdh% çdkf'kdh% çdkf'kdh% çdkf'kdh (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&30)))))

çdk'k dk ijkorZu] xksyh; niZ.k] niZ.k&lw=k] çdk'k dk viorZu] iw.kZ vkarfjd ijkorZu ,oa bldk vuqiz;ksx] çdk'k uyh (Fibre),

xksyh; lrgksa ls viorZu] ysal] irys ysal dk lw=k] ysUlesdlZ lw=k] vko/Zu ysal dh 'kfDr] irys ysalksa dk laidZ la;kstu] fizTe }kjk izdk'k
dk viorZu ,oa fo{ksi.k] izdk'k dk izdh.kZu&vkdk'k dk uhyk jax ,oa lw;ksZn; rFkk lw;kZLr ds le; lw;Z dk yky gksukA

çdk'kh; ;a=kµ çdk'kh; ;a=kµ çdk'kh; ;a=kµ çdk'kh; ;a=kµ çdk'kh; ;a=kµ ekuo us=k] fcEc dk cuuk ,oa vuqdwyu us=k nks"kksa dk ysal mipkj (fudV ,oa nwj n`f"V nks"k] tjk n`f"V nks"k]
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vfcUnqdrk (astigmatism), lw{en'khZ ,oa [kxksyh; nwjchu (ijkorZd ,oa vkorZd) rFkk mudh vko/Zu 'kfDr;k¡A

rjax izdkf'kdhµ rjax izdkf'kdhµ rjax izdkf'kdhµ rjax izdkf'kdhµ rjax izdkf'kdhµ rjaxzkxz rFkk gkbxsu dk fl¼kar] rjaxzkxz dk mi;ksx dj lery lrg ij lery rjax dk ijkorZu ,oa vkorZu]
gkbxsu fl¼kar ds }kjk ijkorZu ,oa vkoÙkZu ds fu;eksa dks fl¼ djukA

O;frdj.k] ;ax dk f}&lzksr iz;ksx] fizQar dh pkSM+kbZ] dyk lac¼ lzksrsa ,oa izdk'k dk O;frdj.k] ,d fNnz ds dkj.k foorZu] dsUnzh;
egÙke rhozrk dh pkSM+kbZ] lw{en'khZ ,oa [kxksyh; nwjchu dh foHksnu 'kfDr /qzou] ryh; /qzfor izdk'k] fczmLrj fu;e] ryh; /qzfor izdk'k
,oa /qzfor ysal dk mi;ksxA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&VII % nzO; ,oa  fofdj.k dh nksgjh çÑfr% nzO; ,oa  fofdj.k dh nksgjh çÑfr% nzO; ,oa  fofdj.k dh nksgjh çÑfr% nzO; ,oa  fofdj.k dh nksgjh çÑfr% nzO; ,oa  fofdj.k dh nksgjh çÑfr (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&6)))))

iQksVksµ fo|qr~ izHkko] gtZ ,oa ysukMZ dk voyksduA

vkbZUlVkbZu dk iQksVksµ fo|qr~ lehdj.k dk voyksdu] izdk'k dk d.k izÑfrA

nzO; rjaxµ d.kksa dh rjax izÑfr] MhoksXyh laca/] Msfolu&teZu iz;ksxA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&VIII % ijek.kq  ,oa  ukfHkd% ijek.kq  ,oa  ukfHkd% ijek.kq  ,oa  ukfHkd% ijek.kq  ,oa  ukfHkd% ijek.kq  ,oa  ukfHkd (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&16)))))

α–d.kksa dk fofd.kZu] ijek.kq dk jnjiQksMZ ekWMy] cksj dk ijek.kq ekWMy] ÅtkZ fLFkfr;k¡] gkbMªkstu o.kZiV~VA

ukfHkd dh lajpuk ,oa vkdkj] ijek.kq nzO;eku] leLFkkfud] leHkkj] vkblksVksUl_

jsfM;ks/feZrkµ jsfM;ks/feZrkµ jsfM;ks/feZrkµ jsfM;ks/feZrkµ jsfM;ks/feZrkµ α, β ,oa γ i d.k@fdj.k ,oa mudh fo'ks"krk;sa] fo?kVu fu;e] nzO;eku&ÅtkZ laca/] nzO;eku nks"k] ca/u ÅtkZ]
^^ca/u&ÅtkZ çfr ukfHkd d.k** dk nzO;eku la[;k ij fuHkZjrk] ukfHkdh; fo[kaMu ,oa lay;uA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&IX % bysDVªk Wfud ;qfDr;k¡%  bysDVªk Wfud ;qfDr;k¡%  bysDVªk Wfud ;qfDr;k¡%  bysDVªk Wfud ;qfDr;k¡%  bysDVªk Wfud ;qfDr;k¡ (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&18)))))

v¼Zpkyd] v¼Zpkyd Mk;ksM&/kjk (I)– oksYV (V) laca/ (vfHkyk{kf.kd oozQ)] vxz&vfHkur] i'p&vfHkur :i esa] LED dk
vfHkyk{kf.kd oozQ (I–V) iQksVks Mk;ksM] lkSj&lsy ,oa tsuj Mk;ksMµ oksYVst fu;a=k.k esa bldk mi;ksxA

laf/ VªkaftLVj] VªkaftLVj fozQ;k] VªkaftLVj dk vfHkyk{kf.kd oozQ] VªkaftLVj&izo/Zd ds :i esa] (mHk;fu"B mRltZd foU;kl)] ,d
nksfy=k ds :i esa_

rdZ&}kj (Logic gates) [OR, AND, NOT, NAND ,oa NOR] VªkaftLVj&,d [kVdk@cVu (Switch) ds :i esa cwfy;u
chtxf.kr dk izkjafHkd KkuA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&X % lapkj&iz.kkfy;k¡%  lapkj&iz.kkfy;k¡%  lapkj&iz.kkfy;k¡%  lapkj&iz.kkfy;k¡%  lapkj&iz.kkfy;k¡ (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&14)))))

lapkj iz.kkyh ds rRo (fliQZ CykWd js[kkfp=k)

ladsrksa ds foLrkj&iV~Vh (band) dh pkSM+kbZ (vkokt] Vhúohú ,oa vkafdd vlrr lapkj ekè;e dk foLrkj (Bandwidth) iV~Vh
dh pkSM+kbZ] ok;qeaMy esa fo|qr~ pqEcdh; rjaxksa dk laizs"k.k] vkdk'k ,oa Lisl rjaxksa dk laizs"k.k] eksMqys'ku dh t:jr] vk;ke ekSMqfyr rjax
dk mRiknu ,oa mudh tk¡pA

mixzg lapkj iz.kkyh ,oa  mlds mi;ksxµ mixzg lapkj iz.kkyh ,oa  mlds mi;ksxµ mixzg lapkj iz.kkyh ,oa  mlds mi;ksxµ mixzg lapkj iz.kkyh ,oa  mlds mi;ksxµ mixzg lapkj iz.kkyh ,oa  mlds mi;ksxµ nSfud thou esa mi;ksx esa vkusokys midj.k] tSls& eksckbZy] LdSuj] iQSDl] eksMse]
dEI;wVj ,oa baVjusV] fjeksV lsfUlax vkfn dk izkjafHkd KkuA

C

çk;k sfxdçk;k sfxdçk;k sfxdçk;k sfxdçk;k sfxd

lsD'kuµlsD'kuµlsD'kuµlsD'kuµlsD'kuµA

ç;ksx%µç;ksx%µç;ksx%µç;ksx%µç;ksx%µ

1- /kjk ,oa foHkokarj ds js[kk&fp=k dh lgk;rk ls fn;s gqbZ rkj dk izfrjks/ izfr ls-eh- fudkyukA

2- ehVj czht }kjk fn;s x;s rkj dk izfrjks/ fu/kZj.k ,oa fof'k"V izfrjks/ fudkyukA

3- ehVj fczt dh lgk;rk ls izfrjks/ksa ds Js.kh ;k lekarj ozQe esa la;kstu ds fu;e dh tk¡p djukA

4- fn;s x;s nks izkFkfed lsyksa ds fo|qr~ okgd cyksa dh rqyuk foHko&ekih }kjk djkukA

5- foHkoekih }kjk izkFkfed lsy dk vkarfjd izfrjks/ Kkr djukA

6- v¼Z&fo{ksi rjhds ds }kjk xSYosuksehVj dk izfrjks/ fudkyuk ,oa bldk "Figure of Merit" dh x.kuk djukA

7- fn;s gq, xSYosuksekih (izfrjks/ ,oa fiQaxj vkWiQ esfjV Kkr gks) dks vkEehVj ,oa oksYVehVj esa cnyuk rFkk bldh tkap djukA

8- ,d lsuksehVj }kjk izR;korhZ /kjk ds vko`fÙk dks Kkr djukA

xfrfof/%µxfrfof/%µxfrfof/%µxfrfof/%µxfrfof/%µ

1- ,d çsjd (ykSg ozQksM+ ds lkFk ,oa blds fcuk) dk çfrjks/ ,oa çfrck/k Kkr djukA

2- fn;s x;s ifjiFk esa çfrjks/ foHkokarj (fn"V ,oa çR;korhZ /kjk DC/AC) ,oa ifjiFk dh fujarjrk (Continuity) eYVhehVj
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ds }kjk Kkr djukA

3- rhu cYo] rhu [kVdk (Switches) ,d Ý;wt ,oa ,d fo|qr~ 'kfDr lzksr dk bLrseky dj ?kj&?kjsyw ifjiFk rS;kj djukA

4- fn;s x;s fo|qrh; ifjiFk ds vo;oksa dks ltkukA

5- fLFkj /kjk ds fy,] rkj dh yEckbZ ,oa foHkokarj ds cnyko dk vè;;u djukA

6- ,d cSVjh] izfrjks/@izfrjks/ dqaMyh] dqath] vkEehVj ,oa oksYVehVj ds lkFk ,d [kqyk ifjiFk&js[kkfp=k cuk;saA oSls vo;o
tks lgh :i esa ugha tksM+s x;s gSa] mUgsa fn[kk;sa rFkk lgh djsaA

lsD'kuµlsD'kuµlsD'kuµlsD'kuµlsD'kuµB

ç;ksx%µç;ksx%µç;ksx%µç;ksx%µç;ksx%µ

1- vory niZ.k ds fy, fofHkUu v (izfrfcEc nwjh) ,oa u (oLrq&nwjh) ds eku dk vè;;u dj iQksdl nwjh Kkr djsaA

2- mÙky ysal ds fy, u ,oa v ;k Y
u 

,oa Y
v 

ds chp js[kkfp=k cukdj iQksdl&nwjh Kkr djsaA

3- ,d mÙky niZ.k dh iQksdl&nwjh mÙky ysal dk mi;ksx dj fudkysaA

4- ,d vory ysal dh iQksdl&nwjh mÙky ysal dh lgk;rk ls Kkr djsaA

5- vkiru dks.k ,oa fopyu dks.k ds chp js[kkfp=k cukdj fn, x, fizTe ds fy, U;wure fopyu dks.k Kkr djsaA

6- ,d 'kh'ks LySc (slab) ,oa py&lw{en'khZ dk bLrseky dj 'kh'ks dk viorZukad Kkr djsaA

7- nzo dk viorZukadµ (i) vory niZ.k (ii) mÙky ysal ,oa lery niZ.k dk mi;ksx dj Kkr djsaA

8- p-n laf/ dk vfHkyk{kf.kd oozQ&vxzvfHkufr ,oa i'p vfHkur fLFkfr;ksa esa rS;kj djukA

9- tsuj Mk;ksM dk vfHkyk{kf.kd (charactersitic) oozQ rS;kj djuk ,oa bldk foijhr cszdMkmu foHko (Reverse

breakdown voltage) Kkr djukA

10- mHk;fu"B mRltZd npn ;k pnp VªkaftLVj dk vfHkyk{kf.kd oozQ [khapuk rFkk /kjk ,oa oksYVst&yfC/ (gain) Kkr djukA

xfrfof/%µxfrfof/%µxfrfof/%µxfrfof/%µxfrfof/%µ

1- LDR ij çdk'k ds rhozrk ds izHkko dk vè;;u djuk (lzksr ls nwjh ifjofrZr dj)A

2- fofHkUu bysDVªkWfud vo;oksa ds ,d lewg esa ls igpku dj vyx djukA tSls& Mk;ksM] LED, VªkaftLVj ,oa la/kfj=k
(Capacitor)A

3- eYVhehVj dk mi;ksx dj fuEufyf[kr xfrfof/ djukµ

(i) VªkaftLVj ds csl (Base) dk irk yxkukA

(ii) pnp ,oa npn VªkaftLVj esa foHksn djukA

(iii) Mk;ksM ,oa LED esa ,d fn'kk esa gh /kjk ds izokg dks ns[kukA

(iv) fn;s x;s bysDVªkWfud vo;o lgh dk;Z djus yk;d gS ;k ugha (tSls& Mk;ksM] VªkaftLVj ;k IC)

4- 'kh'ks ds (vk;rkdkj VqdM+s) LySc ij frjNk iM+rk izdk'k dk cÙkZu ,oa ik'oZ&fopyu (Lateral deviation) dk voyksdu
djukA

5- nks iksysjkW;M (Polaroids) dk mi;ksx dj izdk'k ds /qzo.k dk voyksdu djukA

6- ,d eksecÙkh ,oa ijnk dk mi;ksx dj cus gq, izfrfcEc ds LoHkko ,oa vkdkj dk vè;;u djukµ

(i) mÙky ysal }kjk

(ii) vory ysal }kjk (tcfd ysal ;k niZ.k ls eksecÙkh dh nwjh ifjofrZr dh tkrh gSA)

7- ysal ds lewg esa ls nks ysal pqudj fn;s gq;s iQksdl nwjh ds ysal dk la;kstu djukA

[kkstijd ifj;kstukvks a  dk lq>ko%µ[kkstijd ifj;kstukvks a  dk lq>ko%µ[kkstijd ifj;kstukvks a  dk lq>ko%µ[kkstijd ifj;kstukvks a  dk lq>ko%µ[kkstijd ifj;kstukvks a  dk lq>ko%µ

1- ljy nksyd dh ÅtkZ lajf{kr jgrh gS ;k ugha \

2- ,d ehVj Ldsy dks naM&nksyd dh rjg mi;ksx dj bldh ?kw.kZu&f=kT;k Kkr djukA

3- yxrs gq, fLFkj cy ds dkj.k fdlh fiaM ds osx esa ifjorZu dk voyksdu dj Roj.k Kkr djukA

4- Å"ek ds dqpkyd ds :i esa fofHkUu inkFkks± dh tk¡p dh rqyukRed vè;;u djukA

5- foorZu (diffraction) fof/ }kjk yslj fdj.k dh rjax yEckbZ Kkr djukA

6- lsy ds vkarfjd izfrjks/ fo|qr~ okgd cy ij fofHkUu dkjdksa ds izHkko dk vè;;uA

7- ,d le;&[kVdk (time switch) cukuk rFkk blds le;&fu;rkad ij fofHkUu dkjdksa dk izHkkoA
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8- iQksVks&VªkaftLVj dk mi;ksx dj fofHkUu izdk'k lzksrksa ls mRlkfgr vojDr fofdj.k dk vè;;uA

9- fofHkUu inkFkks± dk èofu vo'kks"kd ds :i esa fozQ;k'khyrk dh tk¡p djukA

10- fofHkUu ykSftd&}kjksa (Logic gates) dk la;kstu dj ,d Lopkfyr ;krk;kr ladsr (Automatic Traffic Signal) ç.kkyh
cukukA

11- fofHkUu cYcksa (fHkUu 'kfDr ,oa cukoV dk) ds iznhfIr (Luminosity) dk vè;;u djukA

12- jcj ds fofHkUu VqdM+ksa dk çR;kLFkrk ds ;ax xq.kkad dk rqyukRed vè;;u djuk ,oa mudk izR;kLFk&fgLVhfjfll oozQ rS;kj
djukA

13- f}ohe esa nks xsanksa ds la?kkr dk vè;;u djukA

14- fuEufyf[kr ds vko`fÙk&vuqfozQ;k (Frequency Response) dk vè;;uA

(i) ,d çfrjks/ (R), ,d çsjd (L) ,oa ,d la/kfj=k (C)

(ii) R–L ifjiFk

(iii) R–C ifjiFk

(iv) LCR Js.khozQe ifjiFkA

C
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PHYSICS (Class-XI)

Theory

Unit-I : Physical world and measurement (Periods-10)

Physics : scope and excitement, nature of physical laws; Physics, technology and society.

Need for measurement : Units of measurement, systems of units. S.I. units, fundamental and derived

units, length, mass and time measurements, accuracy and precision of measuring instruments, errors in

measurement, significant figures, regular and irregular errors.

Dimensions of physical quantities, dimensional analysis and its applications.

Unit-II : Kinematics (Periods-30)

Frame of reference, Motion in straight line, position time graph, speed and velocity. Uniform and non-

uniform motion, average speed and instantaneous velocity.

Uniformly accelerated motion, velocity time and position time graphs, relations for uniformly accelerated

motion (graphical treatment).

Elementary concepts of differentiation and integration for describing motion.

Scalar and vector quantities : Position and displacement vectors, general vectors and notation, equality

of vectors, multiplication of vectors by a real number, addition and subtraction of vectors, relative velocity.

Unit vector, Resolution of a vector in a plane-rectangular components.

Motion in a plane, cases of uniform velocity and uniform acceleration – projectile motion, uniform

circular motion.

Unit-III : Laws of Motion (Periods-16)

Intutive 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, static and kinetic friction, laws of friction, rolling friction,  lubrication,

dynamics of uniform circular motion : centripetal force examples of circular motion (vehical on level circular

road, vehical on banked road).

Unit-IV : Work, Energy and Power (Periods-16)

Scalar product of Vector work done by a constant force and a variable force, kinetic energy, work-

energy theorem, power.

Notion of potential energy, potential energy of a spring, conservative forces; conservation of mechanical

energy (Kinetic and potential energies), non conservative forces, elastic and inelastic collissions in one and

two dimension.

Unit-V : Motion of System of Particles and Rigid body. (Periods-18)

Centre of mass of two-particle system, momentum, conservation and centre of mass motion, centre of

mass of a rigid body, centre of mass of circular ring, disc, rod and sphere.

Vector product of vectors; momentum of a force, torque angular momentum, conservation of angular

momentum with some examples.

Equilibrium of rigid bodies, rigid body rotation and equations of rotational motion, comparison of

linear and rotational motion, moment of inertia, radius of gyration. Values of M.I. for simple gemoetrical

objects (no derivation), statement of parallel and perpendicular axes theorems and their applications.

Unit-VI : Gravitation (Periods-14)

Keplar's laws of planetary motion, The universal law of gravitation, Acceleration due to gravity and its

variation with altitude and depth.

Gravitational potential energy, gravitational potential, escape velocity, orbital velocity of satellite, Geo-

stationary satellites.

Unit-VII : Properties of Bulk Matter (Periods-20)

Elastic behaviour, stress-strain relationship, Hooke's law, Young's modulus, Bulk modulus, Deformation,

Shear modulus of rigidity.

Pressure due to fluid column, pascal's law and its applications / hydraulic lift and hydraulic brakes).

Effect of gravity on fluid pressure.

Viscocity, stoke's law, terminal velocity, Reynold's number, Streamline and turbulent flow, Bernoulli's

theorem and its applications.

Surface energy and surface tension, angle of contact, application of surface tension, ideas to drops,

bubbles and capillary rise.
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Unit-VIII : Heat and Thermodynamics (Periods-20)

Heat, temperature, thermal expansion, specific heat capacity, Calorimetry, change of state, latent heat.

Heat transfer – conduction, convection and radiation, thermal conductivity, Newton's law of cooling.

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.

Unit-IX : Behaviour of Perfect Gas and Kinetic Theory (Periods-8)

Equation of state of a perfect gas, work done on compressing a gas.

Kinetic theory of gases : Assumptions, concept of pressure, Kinetic energy and temperature, rms speed

of gas molecules, degrees of freedom, law of equipartition of energy (statement only) and application to sp.

heat capacities of gases, concept of mean free path, Avogadro's number.

Unit-X : Oscillations and Waves. (Periods-28)

Periodic motion – period, frequency, displacement as a function of time, periodic functions, simple

harmonic motion (SHM) and its equation, phase, oscillation of a spring – restoring force and force constant

energy in SHM – Kinetic and potential energies, simple pendulum – derivation of expression for its time

period) free, forced and damped oscillations (qualitative ideas only), resonance.

Wave motion, Longitudinal and transverse waves, speed of wave motion, Displacement relation for a

progressive waves, principle of superposition of waves, reflection of waves, standing waves in strings and

organ pipes, fundamental mode and harmonics. Beats, Doppler effect.

C

C

CLASS-XI

PRACTICALS

Section - A

EXPERIMENTS

1. Use of Vernier Callipers :

(i) to measure diameter of a small spherical / cylindrical body.

(ii) to measure dimensions of a given regular body of known mass and hence find its density.

(iii) to measure internal diameter and depth of a given beaker / Calorimeter and hence find its volume.

2. Use of Screw Gauge :

(i) to measure diameter of a given wire.            (ii)  to measure thickness of a given sheet.

(iii) to measure volume of an irregular lamina.

3. To determine radius of curvature of a given spherical surface by a spherometer.

COURSE STRUCTURE

Class-XI (Theory)

One Paper                                    Three Hours Max. Marks : 70

Unit     Class-XI  Weightage

Unit-I Physical World & Measurement 03

Unit-II Kinematics 10

Unit-III Laws of Motion 10

Unit-IV Work, Energy & Power 06

Unit-V Motion of System of Particles & Right Body 06

Unit-VI Gravitation 05

Unit-VII Properties of Bulk Matter 08

Unit-VIII Heat & Thermodynamics 07

Unit-IX Behaviour of Perfect Gas & Kinetic Theory of Gases 05

Unit-X Oscillations & Waves 10

                                                                           Total 70

HkkSfrd
h

HkkSfrd
h

HkkSfrd
h

HkkSfrd
h

HkkSfrd
h



 [94] [94] [94] [94] [94]

mPp ekè;fed mPp ekè;fed mPp ekè;fed mPp ekè;fed mPp ekè;fed (XI-XII)  ikB~;ozQe& ikB~;ozQe& ikB~;ozQe& ikB~;ozQe& ikB~;ozQe&2007-09

4. To determine the mass of two different objects using a beam balance.

5. To find the weight of a given body using parallelogram law of vectors.

6. Using a simple pendulum plot L – T and L – T2 graphs. Hence find the effective length of a second's

pendulum using appropriate graph.

7. To study the relationship between forces of limiting friction and normal reaction and to find the

coefficient of friction between a block and a horizontal surface.

8. To find the downward force, along an inclined plane, acting on a roller due to gravitational pull of the

earth and study its relationship with the angle of inclination by plotting graph between force and sin θ.

ACTIVITIES

1. To make a paper scale of given least count e.g. 0.2 cm, 0.5 cm.

2. To determine mass of a given body using a meter scale by principle of moments.

3. To plot a graph for a given set of data, with proper choice of scales and error bars.

4. To measure the force of l imiting friction for roll ing of a roller on a horizontal  plane.

5. To study the variation in the range of a jet of water with the angle of projection.

6. To study the conservation of energy of a ball rolling down on inclined plane (using a double inclined

plane).

7. To study dissipation of energy of a simple pendulum by plotting a graph between square of amplitude

and time.

Section - B

EXPERIMENTS

1. To determine Young's modulus of elasticity of the material of a given wire.

2. To find the force constant and effective mass of a helical spring by plotting T2–m graph using method

of oscillations.

3. To study the variation in volume with pressure for a sample of air at constant temperature by plotting

graphs between P and V, and between P and 1/V.

4. To determine the surface tension of water by capillary rise method.

5. To determine the co-efficient of viscosity of a given viscous liquid by measuring the terminal velocity

of a given spherical body.

6. To study the relationship between the temperature of a hot body and time by plotting a cooling curve.

7. (i) To study the relationship between frequency and length of a given wire under constant tension

using sonometer.

(ii) To study the relation between the length of a given wire and tension for constant frequency

using sonometer.

8. To find the speed of sound in air at room temperature using a resonance tube by two resonance positions.

9. To determine specific heat capacity of a given

(i) solid       (ii)   liquid by the method of mixtures.

ACTIVITIES

1. To observe change of state and plot a cooling curve for molten wax.

2. To observe and explain the effect of heating on a bi-metallic strip.

3. To note the change in level of liquid in a container, on heating and interpret the observations.

4. To study the effect of detergent on surface tension of water by obsreving capillary rise.

5. To study the factors affecting the rate of loss of heat of a liquid.

6. To study the effect of load on depression of a suitable clamped meter scale loaded -  (i)  at its end   (ii)

in the middle.

C

PHYSICS (Class-XII)

Theory

Unit-I : Electrostatics (Periods-25)

Electric charges and their conservation, Coulomb's law, Force between two points 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 diapole, torque on a dipole in a uniform electric field.

Electric flux, statement of Gauses's theorem and its applications to find field due to infinitely long
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straight wire, uniformly charged infinite planesheet and uniformly charged thin spherical shell (field inside

and outside).

Electric potential, potential difference, electric potential due to a point charge, a dipole and system of

charges, equi-potential surfaces, electrical potential energy of a system of two point charges and of electric

dipole in an electrostatics field.

Conductors and insulators, free charges and bound charges inside a conductor. Dielectric and electric

polarisation capacitors and capacitance combination of capacitors in series and in parallel capicitance of a

parallel plate capacitor with and without dielectric medium between plates, energy stored in a capacitor, Van

de Graff generator.

Unit-II : Current Electricity (Periods-22)

Electric current flow of electric charges in a metallic conductor, drift velocity and mobility, and their

relation with electric current, Ohm's law, electrical resistance, V-I, Characteristic (linear and non-linear),

electrical energy and power, electrical resistivity and conductivity, carbon resistors, colour code for carbon

resistors, series & 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.

Krichoff's laws and simple applications, wheatstone bridge, meter bridge.

Potentiometer-principle and applications to measure potential difference and for comparing emf of two

cells, measurement of internal resistance of a cell.

Unit-III : Magnetic Effects of Current and Magnetism (Periods-25)

Concept of magnetic field, Oersted's experiment Biot-sevart law and its application to current carrying

circular loop.

Ampere's law and its applications to infinitely long straight wire, straight and toroidal solenids, Force

on a moving charge in uniform magnetic and the field, cyclotron.

Force on a current carrying conductor in a uniform magnetic field. Force between two parallel current

- carrying conductor - definition of ampere, Torque experiencd by a current loop in a uniform magnetic field,

moving coil galvenometers, its current sensitivity and conversion to ammeter and voltmeter voltage 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 magnete) 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 & Ferro-magnetic substances,

with examples. Electromagnets and factors affectings their strength, permanent magnets.

Unit-IV : Electromagnetic Induction and Alternating Current (Periods-20)

Electromagnetic induction, Faraday's law, induced emf and current, Lenz's law, Eddy currents, self and

mutual inductance.

Need for displacement current.

Alternating currents, peak and rms value of Ac/voltage, reactance and impedance, LC, oscillations

(qualitative treatment only), LCR series circuit, resonance, power in AC Circuits, wattliess current.

AC generator and transformer.

Unit-V : Electromagnetic Waves (Periods-4)

Electromagnetic waves and their characteristics (qualitative ideas only). Transverse nature of

electromagnetic waves.

Electromagnetic spectrum / radio waves, micro waves, infrared , visible, ultraviolet, x-rays, gamma-

rays)  including elementary facts about their uses.

Unit-VI : Optics (Periods-30)

Reflection of light, spherical mirrors, mirror formula, Refraction of light, total internal reflection and

its application, 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 - blue colour of the sky and reddish appearance of the sun at sunrise and

sunset.

Optical instrument :  Human eye, image formation and accomodation, correction of eye defects (Myopia,

hypermetropia, presbyopia and astigmatism) using lenses, Microscopes and astronomical telescope (reflecting

and refracting) and their magnifying powers.

Wave Optics : Wavefront and Hyugen's principle, reflection and refraction of plane Wave at a plane,

surface using wavefronts. Proof of laws of reflection and refraction using Huygen's principle. Interference,
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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 centra maximum. Resolving powers of microscopes and

astronomical telescope, polarisation, plane polarised light, Brcwster's law, uses of plane polarised light and

polaroids.

Unit-VII : Dual Nature of Matter and Radiation (Periods-8)

Photoelectric effect, Hertz and Lenard's observations. Einstein's photoelectric equation, particle nature

of light.

Matter waves – Wave nature of particles, de-Broglie relation, Davission - Germer experiment.

Unit-VII : Atoms and Nuclei (Periods-18)

Alpha – Particle scattering experiments, Rutherford model of atom, Bohr model, energy levels, hydrogen

spectrum.

Composition and size of nucleus, atomic masses, isotopes, isobars, isotones, Radioactivity – alpha,

beta and gamma particle / rays and their properties, radioactive decay law. Mass energy relation, mass defect,

binding energy per nucleon and its variation with mass number, nuclear fission and fusion.

Unit-IX : Electronic Devices (Periods-18)

Semiconductors, semiconductor diode – I. V. characteristics in forward ad reverse bias, diode as a

rectifier, I-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 (OR, AND, NOT, NAND and NOR), Transistor as a Switch, Boolean

Algebra (Elementary ideas only).

Unit-X : Communication Systems (Periods-25)

Elements of communication system (block diagram only), bandwidth of signals (speech, TV and digital

data); bandwidth of transmission medium propagation of electromagnetic waves in the atmosphere, sky and

space wave propagation, Need for modulation, production and detection of an amplitude-modulated wave.

Satellite communication system and its uses : Elementary ideas of electronic gadget used in our daily

life like - Mobile, tax, modem, computer and internet, remote sensing etc.

C

C

CLASS-XII

PRACTICALS
Section - A

EXPERIMENTS

1. To determine resistance per cm of a given wire by plotting a graph of potential difference versus

current.

COURSE STRUCTURE

Class-XII (Theory)

One Paper                                    Three Hours Max. Marks : 70

Unit     Class-XI  Weightage

Unit-I Electrostatics 08

Unit-II Current Electricity 07

Unit-III Magnetic Effects of Current and Magnetism 08

Unit-IV Electromagnetic Induction and Alternating Currents 08

Unit-V Electromagnetic Waves 03

Unit-VI Optics 14

Unit-VII Dual Nature of Matter and Radiation 04

Unit-VIII Atoms & Nuclei 06

Unit-IX Electronic Devices 07

Unit-X Communication Systems 05

                                                                           Total 70
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2. To find resistance of a given wire using meter bridge and hence determine the specific resistance of its

material.

3. To verify the laws of combination (series / parallel) of resistances using a meter bridge.

4. To compare the emf's of two given primary cells using potentiometer.

5. To determine the internal resistance of given primary cell using potentiometer.

6. To determine resistance of a galvanometer by half-deflection method and to find its figure of merit.

7. To convert the given galvanometer (of know resistance of figure of merit) into an ammeter and voltmeter

of desired range and to verify the same.

8. To find the frequency of the AC mains with a sonomter.

ACTIVITIES

1. To measure the resistance and impedance of an inductor with or without iron core.

2. To measure the resistance, Voltage (AC/DC), current (AC) and check continuity of a given circuit

using multimeter.

3. To assemble a household circuit comprising .... three (on/off) switches, a fuse and a power source.

4. To assemble the components of a given electric circuit.

5. To study the variation in potential drop with length of a wire for a steady current.

6. To draw the diagram of a given open circuit comprising at least a battery, resistor / rheostat, key,

ammeter and voltmeter. Mark the components that are not connected in proper order and correct the

circuit and also the circuit diagram.

Section - B

EXPERIMENTS

1. To find the value of v for different values of u in case of concave mirror and to find the focal length.

2. To find the focal length of a convex lens by plotting graphs between x and v or between 1/u & 1/v.

3. To find the focal length of a convex mirror, using a convex lens.

4. To find the focal length of a concave lens, using a convex lens.

5. To determine angle of minimum deviation for a given prism by plotting a graph between the angle of

incedence and the angle of deviation.

6. To determine refractive index of a glass slab using a travelling microscope.

7. To find refractive index of a liquid by using (i) concave mirror (ii) convex lens and plane mirror.

8. To draw the I-V characteristics curves of a p-n junction in forward bias and reverse bias.

9. To draw the characteristic curve of a zener diode and to determine its reverse break down voltage.

10. To study the characterstics of a common emitter npn or pnp transistor and to find out the values of

current of such items.

ACTIVITIES

1. To study effect of intensity of light (by varying distance of the source) on an LDR.

2. To identify a diode, an LED, a transistor, and IC, a resistor and a capacitor from mixed collection of

such items.

3. Use of multimeter to -

(i) Identify base of transistor,

(ii) Distinguish between npn and pnp type transistors,

(iii) See the undirectional flow of current in case of a diode and an LED,

(iv) Check whether a given electronic component (e.g. diode, transistor or IC) is in working order.

4. To observe refraction and later deviation of a beam of light incident obliquely on a glass slab.

5. To observe polarization of light using two polaroids.

6. To observe diffraction of light due to a thin slit.

7. To study the nature and size of the image formed by -

(i) Convex lens

(ii) Concave mirror, on a screen by using a candle and a screen (for different distances of the candle

from the lens / mirror)

8. To obtain a lens combination with the specified focal length by using true lenses from the given set of

lenses.

SUGGESTED INVESTIGATION PROJECTS

1. (i) To investigate whether the energy of a simple pendulum.
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(ii) conserved.

2. To determine the radius of gyration about the centre of mass of a metre scale used as a bar pendulum.

3. To investigate changes in the velocity of a body of the action of a constant force and determine it.

4. To compare effectiveness of different materials as insulators of heat.

5. To determine the wavelength of later beam by diffraction.

6. To study various factors on which the internal resistance / emf of a cell depends.

7. To construct a time-switch and study dependence of its time constant on various factors.

8. To study infrared radiations emitted by different sources using photo-transistor.

9. To compare effectiveness of different materials as absorbers of sound.

10. To design an automatic traffic signal system using suitable combination of logic gates.

11. To study luminosity of various electric lamps of different powers and make.

12. To compare the Young's module of elasticity of different specimens of rubber and also draw their

elastic hysteresis curve.

13. To study collison of two balls in two dimensions.

14. To study frequency response of (i) a resistor an inductor and a capacitor (ii) RL Circuit (iii) RC

Circuit (iv) LCR series circuit.

C
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jlk;u foKkujlk;u foKkujlk;u foKkujlk;u foKkujlk;u foKku

oxZ& oxZ& oxZ& oxZ& oxZ& XI ,oa  ,oa  ,oa  ,oa  ,oa  XII

1. çLrkoukµçLrkoukµçLrkoukµçLrkoukµçLrkoukµ

jlk;u foKku dh f'k{kk] vkt dh rFkk Hkfo"; dh t:jrksa ds fy, cgqr çklafxd gSA 10 o"kks± dh i<+kbZ ds ckn fo|kFkhZ foKku
dk pquko djrs gSaA vr% muds fy, mPprj ekè;fed Lrj ij fo"k;&oLrq vk/kfjr f'k{kk dk lekos'k vko';d gSA fo|kFkhZ +2 Lrj ij
jlk;u foKku i<+rs gSa] D;ksafd ;g foKku ds lkekU;] fof'k"V rFkk O;kolkf;d {ks=kksa ds pquko esa en~n djrs gSaA jlk;u foKku fdlh Hkh
{ks=k] pkgs og lkekU; f'k{kk gks ;k O;kolkf;d f'k{kk ;k dksbZ izfr;ksfxrk ijh{kk] tSlsµ bathfu;fjax] VsDuksykWth] esfMlhu ;k vU; dksbZ
,Iyk;M iQhYM ;k O;olk; ds fy, egRoiw.kZ gSA bl Lrj ij fo|kfFkZ;ksa dks bldh fo"k;&oLrq vk/kfjr vo/kj.kkRed Kku muds Hkkoh
thou esa vkusokyh dfBukbZ;ksa rFkk vojks/ksa dks gVkus esa lgk;d gksxk vkSj mudh {kerk c<+kus esa en~n djsxkA

orZeku ikB~;p;kZ dh :ijs[kk ,d O;kid laKkukRed n`f"Vdks.k j[krs gSaA bl nLrkost esa ;g n`f"Vdks.k mtkxj gksrk gS fd ikB~;p;kZ
ds cks> dks ekè;fed ;k mPprj ekè;fed ds chp xgjh [kkbZ dks gVkus ds fy, rdZlaxr cuk;k tk;] lkFk gh ;g Hkh è;ku fn;k tk;
fd ;g f'k{kk cgqr tfVy u gks rFkk jk"Vªh; rFkk varjkZ"Vªh; ekud ds vuq:i gksA blfy, bl Lrj ij fo"k; ds eq[; ikBksa esa gky dh
miyfC/;ksa dks vPNh rjg igpku dj mudks izHkkoh <ax ls 'kkfey djus dh ps"Vk dh xbZ gSA bl izdkj fo"k;&oLrq ds eq[; ikB ,oa
mudh mi;ksfxrk u fliQZ cks>jfgr gS cfYd vkt ds lanHkZ esa u;s iz;ksxksa vkSj fo'ks"k.kksa ds vk/kj ij fodflr :i esa gSA

2. oÙkZeku ikB~;ozQe dh eq[; fo'ks"krk,¡  fuEuor~  gS aµoÙkZeku ikB~;ozQe dh eq[; fo'ks"krk,¡  fuEuor~  gS aµoÙkZeku ikB~;ozQe dh eq[; fo'ks"krk,¡  fuEuor~  gS aµoÙkZeku ikB~;ozQe dh eq[; fo'ks"krk,¡  fuEuor~  gS aµoÙkZeku ikB~;ozQe dh eq[; fo'ks"krk,¡  fuEuor~  gS aµ

l jlk;u foKku dh ewyHkwr fl¼kar dh le> dks c<+kok nsukA

l ikB~;ozQe dh bdkbZokj tkudkjh vkSj fo"k;&oLrq dk ozQekuqxr fo'ys"k.kA
l fo|kfFkZ;ksa esa jlk;u foKku esa vfHk:fp iSnk djukA
l ldkjkRed oSKkfud n`f"Vdks.k rFkk ekuo thou dks fodflr djus eas jlk;u'kkL=k dh nsu dk mYys[k djukA
l leL;k lek/ku dk dkS'ky] l`tukRedrk] tkuus dh mRlqdrk rFkk lkSan;Zcks/ dks fodflr djukA
l fey&tqydj dke djus dh Hkkouk] rF;ksa ds vk/kj ij u;s fopkjksa ds lekos'k dh xqatkbZ'k] lg;ksfxrk] [kqykiu] i;kZoj.k

laj{k.k dh ldkjkRed lksp] thou ewY;ksa dk fodkl] foKku dk fodkl ekuo rFkk lekt ds fgr esa bu lkjh ckrksa dk
è;ku j[kk x;k gSA

l f'k{kkfFkZ;ksa dks jlk;u foKku ds vU; fo"k; {ks=k] tSls& HkkSfrdh] tho foKku rFkk HkwxHkZ'kkL=k ds lkFk vUr%laca/ ls voxr
djkukA

l tho foKku ds vè;;u esa jlk;u foKku dh mi;ksfxrk dh le> fodflr djuk rFkk thou dh xq.koÙkk ds fodkl esa blds
gLr{ksi dk cks/ djkukA

l fo|kfFkZ;ksa dks LokLF;] i;kZoj.k] tula[;k] ekSle] m|ksx rFkk Ñf"k ls lacaf/r pqukSfr;ksa dks lkeuk djus ds fy, l{ke
cukukA

l fo|kfFkZ;ksa dks oSKkfud i¼fr;ksa ij vk/kfjr mfpr fu.kZ; ysus laca/h {kerkvksa dks fodflr djukA

l blds }kjk ,drk] lgHkkfxrk] thouksi;ksxh] i;kZoj.kh; lqj{kk dh Hkkouk dk fodkl djukA

3. ikB~;ozQeµikB~;ozQeµikB~;ozQeµikB~;ozQeµikB~;ozQeµ

Class – XI

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&I % jlk;u'kkL=k  dh dqy ewyHkwr vo/kj.kk,¡%  jlk;u'kkL=k  dh dqy ewyHkwr vo/kj.kk,¡%  jlk;u'kkL=k  dh dqy ewyHkwr vo/kj.kk,¡%  jlk;u'kkL=k  dh dqy ewyHkwr vo/kj.kk,¡%  jlk;u'kkL=k  dh dqy ewyHkwr vo/kj.kk,¡ (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&14)))))
lkekU; ifjp;µlkekU; ifjp;µlkekU; ifjp;µlkekU; ifjp;µlkekU; ifjp;µ jlk;u'kkL=k dk egRo ,oa {ks=k] inkFkZ dh izÑfr dk ,sfrgkfld mikxe] jlk;fud la;ksx dk fu;e] MkWYVu

ijek.kq fl¼kar % ijek.kq] v.kq rFkk rRoksa dh vo/kj.kk] vk.kfod rFkk ijek.kfod nzO;eku] eksy ladYiuk ,oa eksyj nzO;eku] izfr'kr
lajpuk] eqykuqikrh lw=k ,oa v.kq lw=k] jlk;fud lehdj.k] LVksph;eSVªh (Stoichiometry) rFkk mlls lacaf/r x.kuk,¡A

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&II % ijek.kq  dh lajpuk% ijek.kq  dh lajpuk% ijek.kq  dh lajpuk% ijek.kq  dh lajpuk% ijek.kq  dh lajpuk (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&16)))))
bysDVªkWu] çksVkWu] U;wVªku dh [kkst] ijek.kq la[;k] leLFkkfud ,oa leHkkfjd] FkkWElu ekWMy ,oa bldh lhek,¡] jnjiQksMZ

ekWMy ,oa bldh lhek,¡] cksj ekWMy ,oa bldh lhek,¡] lsy rFkk lclsy dh vo/kj.kk] inkFkZ ,oa izdk'k dh f}izÑfr ,oa fM&czksxyh
laca/] gkbtsu oxZ ds vfuf'prrk dk fl¼kar] vkWfoZVYl dh vo/kj.kk] DokaVe la[;k,¡] s–, p–, d– vkWfcZVy ds vkdkj] vkWfcZVy esa
bysDVªkWu jgus ds fu;e] vkWiQckÅ fl¼kar] ikWyh viotZu fl¼kar ,oa gq.M dk fu;e] ijek.kq dk bysDVªkWfud foU;kl] v¼Z ,oa iw.kZ Hkjs
gq, vkWfcZVy dk LFkkf;RoA
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bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&III % jsfM;kslfozQ;rk% jsfM;kslfozQ;rk% jsfM;kslfozQ;rk% jsfM;kslfozQ;rk% jsfM;kslfozQ;rk (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&10)))))
Ñf=ke ,oa izkÑfrd jsfM;ks lfozQ;rk] mRlftZr fofdj.k dh izÑfr] jsfM;kslfozQ;rk ds fu;e] v¼Z vk;qdky] vkSlr vk;qdky]

nzO;eku {kfr] ukfHkd dh ca/u ÅtkZ] ukfHkdh; vfHkfozQ;kvksa dks larqfyr djuk] ukfHkdh; fo[kaMu] ukfHkdh; lay;u] leLFkkfud]
leHkkfjd] leU;wVªkWfud A

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&IV % rRoks a  dk oxhZdj.k ,oa  xq.kk s a  dk vkoÙkhZdj.k% rRoks a  dk oxhZdj.k ,oa  xq.kk s a  dk vkoÙkhZdj.k% rRoks a  dk oxhZdj.k ,oa  xq.kk s a  dk vkoÙkhZdj.k% rRoks a  dk oxhZdj.k ,oa  xq.kk s a  dk vkoÙkhZdj.k% rRoks a  dk oxhZdj.k ,oa  xq.kk s a  dk vkoÙkhZdj.k (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&12)))))
oxhZdj.k dk egRo] vkoÙkZ lkj.kh fodkl dk laf{kIr bfrgkl] vk/qfud vkoÙkZ lkj.kh ,oa orZeku vkoÙkZ lkj.kh dk :i] rRoksa

dk vkoÙkhZ xq.kµ vk.kfod f=kT;k] vk;fud f=kT;k] vk;fud ,UFkSYih] bysDVªkWu xsu ,UFkSYih (Electron gain enthalpy) fo|qr~
½.kkRedrk] la;kstdrk] s–, p–, d– rFkk f– CykWd ds lanHkZ esa rRoksa dk oxhZdj.k ,oa muds xq.kksa dh le>A lkekU; ,oa laozQe.k rRo]
yUFksukbM~l] /krq] v/krq rFkk mi/krq dh vo/kj.kk;sa] laozQe.k rRoksa ds vkWDlhdj.k voLFkkvksa ,oa muds LFkkf;Ro] jax] pqEcdh; xq.k]
tfVy (complex) ;kSfxdksa ds fuekZ.k ,oa mRizsjd xq.kA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&V % jklk;fud ca/u ,oa  vk.kfod lajpuk% jklk;fud ca/u ,oa  vk.kfod lajpuk% jklk;fud ca/u ,oa  vk.kfod lajpuk% jklk;fud ca/u ,oa  vk.kfod lajpuk% jklk;fud ca/u ,oa  vk.kfod lajpuk (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&16)))))
la;ksxh bysDVªkWu] vk;fud ca/u] lgla;ksth ca/u] ckW.M iSjkehVj (Bond parameters), ysfol lajpuk]

/zqzoh; lg la;ksth ca/u dh fo'ks"krk,¡] vk;fud ca/u dh lgla;ksth fo'ks"krk,¡] o.MjokWy vkd"kZd] σ – rFkk π –  ca/u] la;ksth
ca/u fl¼kar] vuqukn (resonance), lg la;ksth v.kq dh T;kfefr VSPER fl¼kar] ladj.k dk fl¼kar s–, p–, d– vkWfcZVy dh
Hkkxhnkjh ,oa dqN lkekU; v.kqvksa dh lajpuk] vk.kfod vkWfcZVy dh fopkj/kjk] leukfHkdh; f}ijekf.od v.kqvksa dk vkf.od vkWfcZVy
fopkj/kjk (dsoy xq.kkRed fopkj) gkbMªkstu ca/u] vk;uksa rFkk v.kqvksa dh vkÑfr (CH

4
, H

2
O, SO

4

2–, NO
3

2–, NH
3
)

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&VI % inkFkZ  dh voLFkk  %  xSl ,oa  nzo% inkFkZ  dh voLFkk  %  xSl ,oa  nzo% inkFkZ  dh voLFkk  %  xSl ,oa  nzo% inkFkZ  dh voLFkk  %  xSl ,oa  nzo% inkFkZ  dh voLFkk  %  xSl ,oa  nzo (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&14)))))
inkFkZ dh rhu voLFkk;sa] varjvkf.od vkd"kZ.k] ca/u dk izdkj] nzo.kkad ,oa DoFkukad] v.kq dh vo/kj.kk dh O;k[;k djus

esa xSl fu;eksa dh Hkwfedk] CokW;y dk fu;e] pkYlZ dk fu;e] xsyqlsd dk fu;e] ,oksxkMªks dk fu;e] vkn'kZ O;ogkj] xSl lehdj.k dk
O;kogkfjd O;qRifÙk] ,oksxkMªks la[;k] vkWn'kZ xSl lehdj.k] vkn'kZ O;ogkj ls fopyu] xSl dk nzo esa cnyuk] ozQkafrd rkiozQe] nzo
voLFkkµ ok"i nkc] ';kurk (viscosity) ,oa i`"B ruko (dsoy xq.kkRed fopkj] xf.krh; O;qRifÙk ugha)A

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&VII % m"ekxfrdh% m"ekxfrdh% m"ekxfrdh% m"ekxfrdh% m"ekxfrdh (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&16)))))
ra=k (system) dh vo/kj.kk] ra=k ds izdkj] ifjos'k (Surrounding), dk;Z] m"ek] ÅtkZ] ,DlVsaflo ,oa bUVsfUlo xq.k

(Extensive and intensive properties), LVsV iQyu (State function)] m"ekxfrdh dk izFke fu;eµ vkarfuZfgr ÅtkZ ,oa
bUFkSYih] m"ek/kfjrk ,oa fof'k"V Å"ek] ∆U ,oa ∆H dh eki] gsl ds fu;e] ca/u vyxko dh ,UFkSYih] ngu] jpuk] m¼Ziru
(sublimation), isQt laozQe.k vk;uhdj.k ,oa ruqdj.k] ,UVªksih dh Hkwfedk] LVsV iQyd ds :i esa Lor% ,oa nzwr% izfozQ;k esa eqDr ÅtkZ
dk ifjorZuA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&VIII % lkE;% lkE;% lkE;% lkE;% lkE; (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&20)))))
HkkSfrd ,oa jlk;fud izfozQ;k esa lkE;] lkE; dh xfr'khy izÑfr] nzO;eku laj{k.k dk fu;e] lkE; fLFkjkad] lkE; dks izHkkfor

djus okys dkjd] ys 'ksrsfy;j fl¼kar (Le Chatelier's Principle), vk;fud lkE;] vEy ,oa HkLe dk vk;uhdj.k] lcy ,oa fucZy
fo|qr~ vi?kV~;] vk;uhdj.k ds Lrj (Degree of Ionization), pH dh vo/kj.kkµ ekuo ds LokLF;] jksx] Hkkstu] is;] nok;sa vkfn
ds lanHkZ esa pH ds laca/A

feV~Vh dh moZjrk rFkk feV~Vh esa nh tkusokyh [kkn ds lanHkZ esa pH ds laca/A yo.k dk ty foPNsnu (izkjafHkd fopkj)] ciQj
foy;u] ?kqyu'khyrk ifj.kke (Solubility Produft) leku vk;u izHkko (Common ion effect) (fp=kksa ds lkFk mnkgj.k)A

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&IX % j sMkWDl lehdj.k% j sMkWDl lehdj.k% j sMkWDl lehdj.k% j sMkWDl lehdj.k% j sMkWDl lehdj.k (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&08)))))
vkWDlhdj.k ,oa vodj.k dh vo/kj.kk] jsMkWDl lehdj.k] vkWDlhdj.k la[;k] jsMkWDl lehdj.k dk larqyu] jsMkWDl lehdj.k

dk vuqiz;ksx] vkWDlhdj.k la[;k dh x.kuk] vkWDlhdkjdksa rFkk vodkjdksa ds rqY;kadh Hkkj K
2
Cr

2
O

7
, KMnO

4
, O

3
, H

2
O

2
, SO

2
,

I
2
, FeSO

4
 dk fo'ks"k lanHkZ esaA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&X % gkbMªk stu% gkbMªk stu% gkbMªk stu% gkbMªk stu% gkbMªk stu (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&4)))))
H

2 
dk vkoÙkZ lkj.kh esa LFkku] mifLFkfr (Occurence), leLFkkfud] gkbMªkstu ds fuekZ.k] xq.k ,oa mi;ksx] gkbMªkbMµ

vk;fud lgla;ksth ,oa varjkyh; (baVjLVsfV;y) ty ds HkkSfrd ,oa jklk;fud xq.k] Hkkjh ty] gkbMªkstu ijvkWDlkbMµ fuekZ.k] izfrfozQ;k
,oa lajpuk] ba/u ds :i esa gkbMªkstuA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&XI %  %  %  %  %  s–CykWd rRo (vYdyh ,oa  e`nk  vYdkbu /krq)CykWd rRo (vYdyh ,oa  e`nk  vYdkbu /krq)CykWd rRo (vYdyh ,oa  e`nk  vYdkbu /krq)CykWd rRo (vYdyh ,oa  e`nk  vYdkbu /krq)CykWd rRo (vYdyh ,oa  e`nk  vYdkbu /krq) (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&4)))))
oxZ&1 ,oa oxZ&2 ds rRoµ lkekU; ifjp;] bysDVªkWfud foU;kl] izkfIr] çR;sd oxZ ds izFke rRo ds anomalous xq.k] fod.kZ

laca/] xq.kksa esa ozQec¼ ifjorZu (tSls& vk;uu bUFkSYih] ijekf.od ,oa vk;fud f=kT;k,¡)] O
2
, H

2
O, H

2
 ,oa gSykstu ds lkFk jklk;fud

fozQ;k'khyrk esa ozQec¼ ifjorZu] mi;ksx
bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&XII %  %  %  %  %  p–CykWd ds  rRo (CykWd ds  rRo (CykWd ds  rRo (CykWd ds  rRo (CykWd ds  rRo (p CykWd ds  rRoks a  dk lkekU; ifjp;)CykWd ds  rRoks a  dk lkekU; ifjp;)CykWd ds  rRoks a  dk lkekU; ifjp;)CykWd ds  rRoks a  dk lkekU; ifjp;)CykWd ds  rRoks a  dk lkekU; ifjp;) (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&4)))))

oxZ&13 ds rRoµ lkekU; ifjp;] bysDVªkWfud vfHkfoU;kl] xq.kksa esa ozQec¼ ifjorZu] vkWDlhdj.k voLFkk] jlk;fud
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vfHkfozQ;k'khyrk esa ozQec¼ ifjorZu] izR;sd oxZ ds izFke rRo ds anomalous xq.k] cksjkWu ds HkkSfrd ,oa jlk;fud xq.k] dqN eq[;
;kSfxd tSls& cksjsDl] cksfjd vEy] cksjku gkbMªkbZMA ,Y;wfefu;e ds mi;ksx] vEy ,oa {kkj ds lkFk jklk;fud izfrfozQ;k,¡A

oxZ&14 ds rRoµ lkekU; ifjp;] bysDVªkWfud foU;kl] izkfIr] xq.kksa ozQec¼ ifjorZu] vkWDlhdj.k voLFkk] jlk;fud
vfHkfozQ;k'khyrk esa ozQec¼ ifjorZu] izFke rRo ds anomalous O;ogkjA

dkcZuµ dSVsus'ku] fofHkUu izdkj ds vi:i] HkkSfrd ,oa jlk;fud xq.k] dqN egRoiw.kZ ;kSfxdksa ds xq.k] vkWDlkbZMA
bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&XIII % dqN egRoiw.kZ  ;k Sfxdks a  dk fuekZ.k  ,oa  xq.k% dqN egRoiw.kZ  ;k Sfxdks a  dk fuekZ.k  ,oa  xq.k% dqN egRoiw.kZ  ;k Sfxdks a  dk fuekZ.k  ,oa  xq.k% dqN egRoiw.kZ  ;k Sfxdks a  dk fuekZ.k  ,oa  xq.k% dqN egRoiw.kZ  ;k Sfxdks a  dk fuekZ.k  ,oa  xq.k (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&4)))))

lksfM;e dkcksZusV] lksfM;e DyksjkbZM] lksfM;e gkbMªksDlkbM ,oa lksfM;e gkbMªkstu dkcksZusV] Na, K, Mg, Ca ,oa Fe ds
tSfod egRo] CaO, CaCO

3
 dk vkS|ksfxd mi;ksx] cksjsDl] cksfjd vEy cksju gkbMªkbM] flyhkdWu] flyhdsV rFkk ft;ksykbV ds dqN

fo'ks"k xq.k ,oa mi;ksxA
bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&XIV % dkcZfud jlk;uµ dqN ewyHkwr fl¼kar ,oa  rduhd% dkcZfud jlk;uµ dqN ewyHkwr fl¼kar ,oa  rduhd% dkcZfud jlk;uµ dqN ewyHkwr fl¼kar ,oa  rduhd% dkcZfud jlk;uµ dqN ewyHkwr fl¼kar ,oa  rduhd% dkcZfud jlk;uµ dqN ewyHkwr fl¼kar ,oa  rduhd (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&13)))))

dkcZfud ;kSfxdksa dk lkekU; ifjp;] 'kqf¼dj.k dh izfozQ;k] xq.kkRed ,oa ek=kkRed fo'ys"k.k] oxhZdj.k ,oa ukedj.k] ladj.k
(gkbczhMkbZts'ku) dSVhus'ku ,oa vi:iksa dh vo/kj.kkA

lgla;ksth ca/u dk bysDVªkWfud izfrLFkkiu % izsjd izHkko] bysDVªksesfjd izHkko] vuqukn ,oa mPp ;qXedrk (Hyper

Conjugation) A
lgla;ksth ca/u dk le ,oa fo"ke fo[kaMu (Homolytic & Heterolytic fission) : eqDr ewyd] dkcksZdsVk;Ul]

dkcksZLek;u] bysDVªkWu&Lusgh ,oa dsUnzd Lusgh] dkcZfud vfHkfozQ;k dh izdkjA
bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&XV % gkbMªk sdkcZu% gkbMªk sdkcZu% gkbMªk sdkcZu% gkbMªk sdkcZu% gkbMªk sdkcZu (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&....)))))
gkbMªk sdkcZu dk oxhZdj.kµgkbMªk sdkcZu dk oxhZdj.kµgkbMªk sdkcZu dk oxhZdj.kµgkbMªk sdkcZu dk oxhZdj.kµgkbMªk sdkcZu dk oxhZdj.kµ

,sYdsuµ,sYdsuµ,sYdsuµ,sYdsuµ,sYdsuµ ukedj.k] leok;ork] lefoU;klh (Conformation), (dsoy bFksu) HkkSfrd xq.k] gSykstuhdj.k ds eqDr ewyd
fozQ;kfof/ ds lkFk jlk;fud vfHkfozQ;k;sa] ,sYdkby gSykbM~l dh fozQ;k'khyrk] ngu ,oa ikbjksfyfllA

,Ydhuµ,Ydhuµ,Ydhuµ,Ydhuµ,Ydhuµ ukedj.k] f}ca/u dh lajpuk (bFksu) T;kfefrd leko;ork] HkkSfrd xq.k] jlk;fud vfHkfozQ;k ,YdkbZu ds vEyh;
xq.k] gkbMªkstu ds ;ksx'khy izfrfozQ;k;sa] (ekjdkSuksdkWiQ ds fu;e ls ;ksx'khy izfrfozQ;k ,oa ijksDlkbZM izHkko) vkstksuhdj.k] vkWDlhdj.k
vfHkfozQ;k] gSykstu] gkbMªkstu gSykbM ,oa tyA

,sYdkbZuµ,sYdkbZuµ,sYdkbZuµ,sYdkbZuµ,sYdkbZuµ ukeadj.k] f=kca/u dh lajpuk (bFkkbZu)] cukus dh fof/;k¡] HkkSfrd xq.k] jklk;fud xq.k] ,YdkbZu ds vEyh; xq.k]
U;wfDy;ksfiQfyd ;ksx'khy izfrfozQ;kA

,sjk sesfVd gkbMªk sdkcZuµ,sjk sesfVd gkbMªk sdkcZuµ,sjk sesfVd gkbMªk sdkcZuµ,sjk sesfVd gkbMªk sdkcZuµ,sjk sesfVd gkbMªk sdkcZuµ ifjp;] IUPAC ukedj.k] csathu] vuqukn (fjlksusUl)] ,jksesVhlhVh] jlk;fud xq.k] vksfj,UVs'kuA
bysDVªk Wu Lusgh izfrLFkkiu dh fozQ;kfof/µbysDVªk Wu Lusgh izfrLFkkiu dh fozQ;kfof/µbysDVªk Wu Lusgh izfrLFkkiu dh fozQ;kfof/µbysDVªk Wu Lusgh izfrLFkkiu dh fozQ;kfof/µbysDVªk Wu Lusgh izfrLFkkiu dh fozQ;kfof/µ ukbVªs'ku] lkWYiQksus'ku] gSyksthus'ku] fizQMy ozQkÝV ,YdkbZus'ku ,oa ,lkbys'ku]

,YMksy rFkk dSfutkjks dUMsuls'ku] ,dy izfrLFkkfir cSathu ds fozQ;k'khy ewydksa dk funsZ'kd izHkko] dkjlhukstsuhlhVh ,oa VkWDlhlhVhA
bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&XVI % i;kZoj.kh; jlk;u% i;kZoj.kh; jlk;u% i;kZoj.kh; jlk;u% i;kZoj.kh; jlk;u% i;kZoj.kh; jlk;u (ihfj;M& (ihfj;M& (ihfj;M& (ihfj;M& (ihfj;M& ----)))))

i;kZoj.k ,oa ikfjfLFkfrdh ds laf{kIr vo/kj.kk;sa] iznw"k.k dh lkekU; vo/kj.kk;sa] iznw"k.k dh lkekU;
vo/kj.kk,¡] fo'ks"k dj& ok;q] ty ,oa e`nk ds lanHkZ esa] LekWXl (/q,¡ ,oa dksgjs dk lfEeJ.k)] eq[; i;kZoj.kh iznw"kd] vEyh; o"kkZ]
vksty ,oa bldh vfHkfozQ;k] Hkkstu ijr vo{k; dk izHkko] gfjr x`g izHkko ,oa HkweaMyh; rkiuµ vkS|ksfxd vif'k"V ds dkj.k iznw"k.k]
c<+rh tula[;k ,oa lekt ds HkkSfrd fodkl ds dkj.k iznw"k.k esa o`f¼ ,oa ikfjfLFkfrdh vlarqyu] iznw"k.k dks de djus ds fy, gfjr

jlk;u ,d oSdfYid lk/u] i;kZoj.kh; iznw"k.k dks fu;af=kr djus ds fy, j.kuhfrA

C

çk;ksfxd çk;ksfxd çk;ksfxd çk;ksfxd çk;ksfxd (Practical)

A. ewyHkwr ç;ksx'kkyk rduhdµewyHkwr ç;ksx'kkyk rduhdµewyHkwr ç;ksx'kkyk rduhdµewyHkwr ç;ksx'kkyk rduhdµewyHkwr ç;ksx'kkyk rduhdµ ( Periods – 4)

(i) lhlk dk V~;wc ,oa lhlk ds jkWM dks dkVuk (ii) lhlk ds V~;wc dks eksM+uk
(iii) dkWd dks Nsn djuk (iv) ykS (Flame)  dk vè;;u
(v) ykS ds jaxksa ds vè;;u ds vk/kj ij dqN rÙoksa dh mifLFkfr dh tkudkjh gkfly djuk] tSls& Na, K, Ca, Ba

B. dkcZfud ;kSfxdks a  dh igpkuµdkcZfud ;kSfxdks a  dh igpkuµdkcZfud ;kSfxdks a  dh igpkuµdkcZfud ;kSfxdks a  dh igpkuµdkcZfud ;kSfxdks a  dh igpkuµ ( Periods – 4)

,sFksukWy] fXyljkWy] ,slhVksu] ,slhVsV] iQkWesZV rFkk Xywdkst
C. jlk;fud inkFkk s ±  dh fof'k"Vrk ,oa  'k qf¼dj.kµjlk;fud inkFkk s ±  dh fof'k"Vrk ,oa  'k qf¼dj.kµjlk;fud inkFkk s ±  dh fof'k"Vrk ,oa  'k qf¼dj.kµjlk;fud inkFkk s ±  dh fof'k"Vrk ,oa  'k qf¼dj.kµjlk;fud inkFkk s ±  dh fof'k"Vrk ,oa  'k qf¼dj.kµ ( Periods – 6)

(i) dkcZfud ;kSfxdksa dh nzo.kkad dk fu/kZj.kA
(ii) dkcZfud ;kSfxdksa dh DoFkukad dk fu/kZj.kA
(iii) fuEufyf[kr v'kq¼ uewus dk jokdj.kµ ,ye] dkWij lYisQV] csatksbd vEyA
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D. xq.kkRed fo'ys"k.kµxq.kkRed fo'ys"k.kµxq.kkRed fo'ys"k.kµxq.kkRed fo'ys"k.kµxq.kkRed fo'ys"k.kµ ( Periods – 16)

fn;s x;s feJ.k ls ,d dSVk;u rFkk ,d ,uk;u dk 'kq"d rFkk vknz ijh{kk }kjk fu/kZj.kµ
dSVk;uµdSVk;uµdSVk;uµdSVk;uµdSVk;uµ Pb2+, Cu2+, As3+, Al3+, Fe3+, Mn2+, NH

4
+, Zn2+, CO2+, Ca2+, Ba2+, Mg2+

,uk;uµ ,uk;uµ ,uk;uµ ,uk;uµ ,uk;uµ CO
3

2– , S2–, SO
3

2–, SO
4

2–, NO
2

–, NO
3

–, Cl–, Br–, I–, CH
3
COO–.

E. ek=kkRed vkdyuµek=kkRed vkdyuµek=kkRed vkdyuµek=kkRed vkdyuµek=kkRed vkdyuµ ( Periods – 16)

* ekud ?kksy&izkFkfed ,oa f}rh;d (Primary & Secondary)

* Na
2
CO

3
 rFkk vkWDtsfyd dk N/10 ?kksy cukukA

* csap ?kksy ls N/10 NaOH rFkk N/10 HCl ?kksy cukuk rFkk mldk izek.khdj.kA
* fn;s lksfM;e gkbMªksDlkbM ds foy;u dh 'kfDr Kkr djuk ekud vkWDtsfyd vEy ds foy;u ds fo:¼ vuqekiu }kjkA
* fn;s x;s HCl foy;u dh 'kfDr Kkr djuk ekud N

2
CO

3
 foy;u ds fo:¼ vuqekiu }kjkA

F. pH  ifjorZu ls  lacaf/r ç;ksx ifjorZu ls  lacaf/r ç;ksx ifjorZu ls  lacaf/r ç;ksx ifjorZu ls  lacaf/r ç;ksx ifjorZu ls  lacaf/r ç;ksx ( Periods – 4)

* pH isij rFkk fyV~el isij ds mi;ksxksa }kjk pkj ?kksyksa (tSls& iQyksa ,oa lfCt;ksa ds jlksa] pk; vkfn) ds pH dh tkuus dk
iz;kl djuk rFkk rqyuk djukA

* nqcZy vEy rFkk nqcZy HkLe ds nks fn, x, fofHkUu feJ.k ds pH dh tkudkjh izkIr djuk ,oa bl izdkj pH ifjorZu ds

}kjk lkekU; vk;u izHkko (Common ion effect) dk le> cukukA

C

PROJECT

ç;ksx'kkyk ijh{k.k ,oa  vU; lzk srks a  ls  lwpuk laxzg.k }kjk oSKkfud [kkstç;ksx'kkyk ijh{k.k ,oa  vU; lzk srks a  ls  lwpuk laxzg.k }kjk oSKkfud [kkstç;ksx'kkyk ijh{k.k ,oa  vU; lzk srks a  ls  lwpuk laxzg.k }kjk oSKkfud [kkstç;ksx'kkyk ijh{k.k ,oa  vU; lzk srks a  ls  lwpuk laxzg.k }kjk oSKkfud [kkstç;ksx'kkyk ijh{k.k ,oa  vU; lzk srks a  ls  lwpuk laxzg.k }kjk oSKkfud [kkst

dqN çkstsDV (ifj;kstuk) dk lq>kodqN çkstsDV (ifj;kstuk) dk lq>kodqN çkstsDV (ifj;kstuk) dk lq>kodqN çkstsDV (ifj;kstuk) dk lq>kodqN çkstsDV (ifj;kstuk) dk lq>ko
1. lYiQkbZM vk;u ds }kjk ihus ds ty esa cSDVsfj;y lanw"k.k dh ijh{k.k djukA
2. ty ds 'kqf¼dj.k dh fof/;k¡A
3. ty dh dBksjrk rFkk LFkkuh; ty esa mifLFkr vk;ju] ÝywjkbZM] DyksjkbZM vkfn vk;uksa dh mifLFkfr dh ijh{k.k rFkk dkj.kksa

dk irk yxkukA
4. ty] vYdksgy rFkk dsjkslhu rsy dk ok"ihdj.k ds nj esa varj dh le> cukus dk iz;klA
5. LFkkuh; ty dk vLFkk;h dBksjrk dh tk¡pA
6. cktkj lksMk ds izfr'kr 'kq¼rk Kkr djukA
7. (d) vukukl dk jl] ukjaxh dk jl] dkxth uhacw dk jl] [khjk dk jl dk pH isij rFkk fyVel isij dh enn ls pH

fudkysa vkSj lkj.khc¼ rjhds ls vafdr djsaA
([k) mM+gwy dk iwQy] gjflaxkj dk iwQy] xsank dk iwQy rFkk xqykc dk iwQy dk vyx&vyx jl fudkysa rFkk muds pH

dk eku fu/kZj.k dj lkj.khc¼ rjhds ls vafdr djsaA
(x) lksMk okVj rFkk ,d vU; dksbZ lkWÝV fMªsd (tSls& dksdk dksyk] isIlh] fyedk vkfn ds pH dh tkudkjh izkIr djsaA)
(?k) vki vius vkl&ikl ds ty ds nks fHkUu lzksrksa ls izkIr ty esa mifLFkr dqy Bksl v?kqyu'khy inkFkks± dh x.kuk djsaA

C

jl
k;u

jl
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jl
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jl
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Class – XII

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&I % Bk sl voLFkk% Bk sl voLFkk% Bk sl voLFkk% Bk sl voLFkk% Bk sl voLFkk (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&12)))))
fofHkUu ca/u cyks a  ds  vk/kj ij Bks alks a  dk oxhZdj.kµ fofHkUu ca/u cyks a  ds  vk/kj ij Bks alks a  dk oxhZdj.kµ fofHkUu ca/u cyks a  ds  vk/kj ij Bks alks a  dk oxhZdj.kµ fofHkUu ca/u cyks a  ds  vk/kj ij Bks alks a  dk oxhZdj.kµ fofHkUu ca/u cyks a  ds  vk/kj ij Bks alks a  dk oxhZdj.kµ vkf.od] vk;fud] lg la;ksxh rFkk /kfRod Bksl jokghu rFkk

joknkj Bksl (çkjafHkd Kku)A f}fofe; ,oa f=kfofe; ySfV'kksa esa ;wfuV lsy] ;wfuV lsy ds ?kuRo dh x.kuk] Bkslksa esa ca/kbZ (Packing),

fjfDr;k¡ (voids), D;wfod bdkbZ lsy esa çfr bdkbZ lsy ijek.kqvksa dh la[;k] Iok;aV nks"k] fo|qrh; ,oa pqEcdh; xq.kA
bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&II % foy;u% foy;u% foy;u% foy;u% foy;u (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&12)))))

foy;u ds çdkj] foy;u dh lkanzrk dh vfHkO;fDr] dkWfyxsfVo xq.kµok"i nkc dk rqyukRed fuEuhdj.k] DoFkukad dks p<+ko]
fgekad esa fxjkoV] ijklj.k nkc] dkWfyxsfVo xq.kksa dk mi;ksx djrs gq, vkf.od nzO;eku dh x.kuk] vlkekU; vkf.od nzO;ekuA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&III % fo|qr~  jlk;u% fo|qr~  jlk;u% fo|qr~  jlk;u% fo|qr~  jlk;u% fo|qr~  jlk;u (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&14)))))
jsMkWDl çfrfozQ;k,¡] fo|qrh; ?kksyksa dk pkyu] fof'k"V ,oa eksyj pkydrk esa lkanzrk ds lkFk cnyko] dksgyjkLp ds fu;e]

fo|qr foPNsnu rFkk fo|qr~ foPNsnu ds fu;e (izkjafHkd Kku)] 'kq"d lsyµoS|qfrd lsy] xSyosfud lsy] ysM ,dqeqysVj lsy ds fo|qr~
okgd cy (bú ,eú ,iQú)] ekud bysDVªksM foHko] uLVZ lehdj.k rFkk jklk;fud lsy esa blds vuqiz;ksx] ba/u lsy] la{kkj.k
(Corrosion)A

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&IV % jklk;fud xfrdh% jklk;fud xfrdh% jklk;fud xfrdh% jklk;fud xfrdh% jklk;fud xfrdh (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&12)))))
çfrfozQ;k ds nj (vkSlr ,oa rk{kf.kd)] vfHkfozQ;k dh nj dks çHkkfor djusokys dkjd] lkUnz.k rkiozQe] mRizsjd] vfHkfozQ;k

ds vkf.odrk ,oa ozQe (Molecularity and order)] fu;e nj ,oa fof'k"V nj fLFkjkad] lefUor vfHkfozQ;k nj ,oa v¼Z v.kq (dsoy
'kwU; rFkk izFke ozQe dh vfHkfozQ;kvksa ds fy,)] dkWfylu fl¼kar dh vo/kj.kk (izkjafHkd Kku] xf.krh; mipkj ugha)A

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&V % lrg jlk;u % lrg jlk;u % lrg jlk;u % lrg jlk;u % lrg jlk;u (Surface Chemistry) (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&8)))))
,sMtkWIlu] fiQftlkWIlZu ,oa dsehlkWiZlu] Bksl ij xSlksa ds ,sMtkWiZlu dks izHkkfor djus okyk dkjd] mRçsjd] lekaxh ,oa

folekaxh fozQ;kdyki ,oa pquko dh izfozQ;k] ,atkbe mRizsj.k] dksYok;My voLFkk] okLrfod ?kksy] dksYok;M ,oa lLisUlu ds chp varj]
yk;ksfiQfyd] cgqvkf.od rFkk o`gr vkf.od dksYok;M~l] dksYok;M~l ds xq.k] fVUMy izHkko] czkmfu;u xfr] bysDVªksiQksjsfll] dksxsyw'ku]
beylUl rFkk beylu ds izdkjA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&VI % rRoks a  dks  vyx djus  dh lkekU; fl¼kar ,oa  izfozQ;k;s a%  rRoks a  dks  vyx djus  dh lkekU; fl¼kar ,oa  izfozQ;k;s a%  rRoks a  dks  vyx djus  dh lkekU; fl¼kar ,oa  izfozQ;k;s a%  rRoks a  dks  vyx djus  dh lkekU; fl¼kar ,oa  izfozQ;k;s a%  rRoks a  dks  vyx djus  dh lkekU; fl¼kar ,oa  izfozQ;k;s a (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&8)))))
fu"d"kZ.k  ds  fl¼kar ,oa  fof/;k¡µ fu"d"kZ.k  ds  fl¼kar ,oa  fof/;k¡µ fu"d"kZ.k  ds  fl¼kar ,oa  fof/;k¡µ fu"d"kZ.k  ds  fl¼kar ,oa  fof/;k¡µ fu"d"kZ.k  ds  fl¼kar ,oa  fof/;k¡µ lkUnz.k] vkWDlhdj.k] vodj.k] oS|qfrd fof/ ,oa 'kqf¼dj.kA ,Y;qfefu;e] rkEck] tLrk

rFkk yksgk dh mifLFkfr ,oa fu"d"kZ.k ds fl¼karA
bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&VII % oxZ&% oxZ&% oxZ&% oxZ&% oxZ&I  ,oa   ,oa   ,oa   ,oa   ,oa  II  dk  rRo dk rRo dk rRo dk rRo dk rRo (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&8)))))

s-CykWd ds oxZ&I  rFkk oxZ&II] p–CykWd ds oxZ&13 rFkk oxZ&14 ds izFke rRoksa ds vlkekU; xq.kksa dh tkudkjh s–CykWd ds
oxZ&I  rFkk oxZ&II  ds rRoksa ds chp Mk;xksuy laca/ rFkk fofHkUu xq.kksa] tSlsµ jklk;fud fozQ;k'khyrk ijekf.od ,oa vk;fud f=kT;kvksa]
vk;uhdj.k bUFkSYih ds izo`fÙk dh tkudkjhA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&VIII %%%%%
oxZ&15 ds rRoksa ds vkWDlhdj.k voLFkk;sa] HkkSfrd ,oa jklk;fud xq.kksa dh izo`fÙk] ukbVªkstu&fuekZ.k] xq.k ,oa mi;ksx] ukbVªkstu

ds ;kSfxd veksfu;k rFkk ukbfVªd vEy dk fuekZ.k rFkk xq.k] ukbVªkstu ds vkWDlkbM (dsoy lajpuk)_ iQkWLiQksjlµ vi:i] iQkWLiQksjl ds
;kSfxd iQkWLiQhu] iQkWLiQksjl Vªkb ,oa isVkDyksjkbM rFkk vkWDlhvEyksa ds fuekZ.k ,oa xq.k (dsoy izkjafHkd Kku)A (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&6)))))

oxZ&16 ds rRo vkWDlhdj.k voLFkk,¡] mifLFkr] HkkSfrd ,oa jklk;fud xq.kksa dh izo`fÙk] MkbvkWDlhtu dk fuekZ.k] xq.k ,oa
mi;ksfxrk] lk/kj.k vkWDlkbM % vkstksu] lYiQj&vi:i] ;kSfxd] lYiQj vkWDlkbM dk fuekZ.k] xq.k ,oa mi;ksfxrk % lYÝ;wfjd vEy %
vkS|ksfxd fuekZ.k dh fof/ xq.k ,oa mi;ksfxrk] lYiQj ds vkWDlhvEy (dsoy lajpuk)A (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&4)))))

oxZ&17 ds rRo % vkWDlhdj.k voLFkk,¡] mifLFkfr] HkkSfrd ,oa jklk;fud xq.kksa dh lq>ko] gSykstu ds ;kSfxd % Dyksjhu ,oa
gkbMªksDyksfjd vEy ds fuekZ.k] xq.k ,oa mi;ksfxrk] varj gSykstu ;kSfxd] gSykstu ds vkWDlhvEy (dsoy lajpuk)A (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&3)))))

oxZ&18 ds rRo % lkekU; ifjp;] bysDVªkWfud foU;kl] mifLFkr] HkkSfrd ,oa jklk;fud xq.kksa dh :>ku rFkk mi;ksfxrkA
(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&2)))))

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&IX %%%%%
d–rFkk f–CykWd ds rRo % lkekU;] ifjp; bysDVªkWfud foU;kl] mifLFkr] laozQe.k /krqvksa dh fof'k"Vrk;sa] izFke iafDr ds

laozQe.k /krqvksa ds xq.kksa ds lkekU; :>ku&/kfRod xq.k] vk;uhdj.k] bUFkSYih] vkWDlhdj.k voLFkk,¡] vk;fud f=kT;k,¡] jax] mRizsjd xq.k]
varjkyh; (Interstitial) ;kSfxd] feJ/krq dk fuekZ.k K

2
Cr

2
O

7
 rFkk KMnO

4
 dk fuekZ.k ,oa xq.kA (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&8)))))

ySUFksukbM~lµ bysDVªkWfud foU;kl] vkWDlhdj.k voLFkk;sa] jklk;fud fozQ;k'khyrk rFkk ySUFkkbM~l ladqpu (Lanthenoid

contraction)A
,DVhukWbM~lµ bysDVªkWfud foU;kl ,oa vkWDlhdj.k voLFkk;saA (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&3)))))
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bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&X % leUo;d ;kSfxd % leUo;d ;kSfxd % leUo;d ;kSfxd % leUo;d ;kSfxd % leUo;d ;kSfxd (Co-ordination compounds) (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&....)))))
leUo;d ;kSfxdµ leUo;d ;kSfxdµ leUo;d ;kSfxdµ leUo;d ;kSfxdµ leUo;d ;kSfxdµ ifjp;] fyxsUM~l (Ligands), dksvkfMZus'ku la[;k] jax] pqEcdh; xq.k rFkk vkdkj eksuksU;wfDy;j

leUo;d ;kSfxdksa ds IUPAC ukedj.k] ca/u] leok;ork] leUo; ;kSfxdksa dh egRo (/kfRod fu"d"kZ.k ,oa tho&tUrqvksa esa xq.kkRed
fo'ys"k.k)A

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&XI % ,sYdsu rFkk  ,jhUl ds  gSykstu ;kSfxd% ,sYdsu rFkk  ,jhUl ds  gSykstu ;kSfxd% ,sYdsu rFkk  ,jhUl ds  gSykstu ;kSfxd% ,sYdsu rFkk  ,jhUl ds  gSykstu ;kSfxd% ,sYdsu rFkk  ,jhUl ds  gSykstu ;kSfxd (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&12)))))
ukedj.k] C–X ca/u dh izÑfr] cukus dh fof/] HkkSfrd ,oa jlk;fud xq.k] izfrLFkkiu vfHkfozQ;k;sa] fozQ;kfof/ (Mechanism),

MkbDyksjksehFksu] VªkbDyksjksehFksu] VsVªkDyksjksehFksu] vk;ksMksiQkWeZ] izQhvkWu] MhúMhúVhú dh mi;ksfxrk;sa ,oa i;kZoj.kh; izHkkoA
bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&XII % vYdksgy] iQhukWy rFkk  bFkj% vYdksgy] iQhukWy rFkk  bFkj% vYdksgy] iQhukWy rFkk  bFkj% vYdksgy] iQhukWy rFkk  bFkj% vYdksgy] iQhukWy rFkk  bFkj (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&12)))))

ukedj.k] fuekZ.k dh fof/] HkkSfrd ,oa jklk;fud xq.k] mi;ksfxrk;sa] izkbZejh] lsds.Mªh rFkk Vj'kh;jh vYdksgy esa varj]
fMgkbMªs'ku dh fozQ;kfof/ (Mechanism), ehFksukWy rFkk bFksukWy ds egRoiw.kZ mi;ksx] iQhukWy ds vEyh; izÑfr] iQhukWy ds bysDVªkuLusgh
izfrLFkkiu vfHkfozQ;k;saA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&XIII % ,YMhgkbM] dhVkWu rFkk  dkcks ZfDlhfyd vEy% ,YMhgkbM] dhVkWu rFkk  dkcks ZfDlhfyd vEy% ,YMhgkbM] dhVkWu rFkk  dkcks ZfDlhfyd vEy% ,YMhgkbM] dhVkWu rFkk  dkcks ZfDlhfyd vEy% ,YMhgkbM] dhVkWu rFkk  dkcks ZfDlhfyd vEy (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&12)))))
ukedj.k] vEyh; izÑfr] dkcksZukby lewg dh izÑfr] fuekZ.k ds rjhds] HkkSfrd ,oa jklk;fud xq.k] mi;ksfxrk] U;wfDy;ksLusgh

;ksx'khy izfrfozQ;kvksa dh fozQ;kfof/ (Mechanism), ,YMhgkbM esa α –  gkbMªkstu dh fozQ;k'khyrkA
bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&XIV % ukbVªk stu;qDr dkcZfud ;kSfxd% ukbVªk stu;qDr dkcZfud ;kSfxd% ukbVªk stu;qDr dkcZfud ;kSfxd% ukbVªk stu;qDr dkcZfud ;kSfxd% ukbVªk stu;qDr dkcZfud ;kSfxd (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&10)))))

,ehu] lkbukbZM rFkk vkblkslkbukbM ls lacaf/r ;kSfxd] izklafxd tkudkfj;ksa] ,ehu ls lacaf/r ukedj.k] oxhZdj.k] lajpuk]
fuekZ.k dh fof/;k¡] HkkSfrd rFkk jklk;fud xq.k] mi;ksfxrk;sa] izkbZejh] lsds.Mªh rFkk Vj'ks;jh ,ehu dh igpku] Mkbtksfu;e yo.kksa ds
fuekZ.k vkSj budk jklk;fud izfrfozQ;kvksa rFkk la'ysf"kr dkcZfud jlk;u esa mi;ksx ,oa egRoA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&XV % tSov.kq  %  tSov.kq  %  tSov.kq  %  tSov.kq  %  tSov.kq  (Biomolecules) (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&12)))))
dkcksZgkbMªsV~lµ oxhZdj.k (,YMksy ,oa dhVksu)] eksuksldsjkbM~l (Xywdkst ,oa izQwDVkst)] vkWyhxkslsdsjkbM~l (lqozQkst] ysDVkst]

ekWYVkst) ikWyhlsdsjkbM~l (LVkpZ] lSywykst] Xykbdkstsu) egRoA
çksVhUlµ ,ehuks vEy dk izkjafHkd Kku] isIVkbM ca/u] ikWyhisIVkbM~l] izksVhUl] izkFkfed lajpuk] f}rh;d lajpuk] r`rh;d

lajpuk (Tertiary structure) ,oa prqFkZd lajpuk (quaternary structure) (dsoy xq.kkRed fopkj)] çksVhu ds Mhuspqjs'ku] bUtkbZElA
foVkfeUlµ oxhZdj.k ,oa dk;Z
U;wfDyd vEyµ Mh-,u-,- ,oa vkj-,u-,-

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&XVI % cgqyd % cgqyd % cgqyd % cgqyd % cgqyd (Polymers) (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&8)))))
oxhZdj.kµ izkÑfrd ,oa la'ysf"kr] cgqyhdj.k dh fof/;k¡ (;ksx'khy ,oa la?kuhdj.k) lg&cgqyhdj.k (Co-polymerization)

dqN egRoiw.kZ cgqyd % izkÑfrd ,oa la'ysf"kr] tSls& ikWyhFkhu] ukbykWu] ikWyhLVj] oSdsykbZV] jcj vkfnA
bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&XVII % nSfud thou es a  jlk;u% nSfud thou es a  jlk;u% nSfud thou es a  jlk;u% nSfud thou es a  jlk;u% nSfud thou es a  jlk;u (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&8)))))

1- vkS"kf/ esa jlk;uµ ,ukytsfld] mi'kked (Tranquilizers), ,UVhlSfIVd] MhlbuiQSDVsUl] ,.VhekbozQksohvYl] ,UVhiQfVZfyVh
MªXl] ,UVhckW;ksfVDl] ,.VklhM~l] ,UVhghLVkehUlA

2- [kk| esa jlk;uµ ifjj{kd] Ñf=kd ehBk vfHkdÙkkZ (Artificial sweetening agents)

3- liQkbZ vfHkdÙkkZ (Cleansing agents)– lkcqu ,oa viektZd (detergents) liQkbZ fozQ;k (cleansing action)A

C

çk;ksfxd çk;ksfxd çk;ksfxd çk;ksfxd çk;ksfxd (Practical)

1. (d) nks yk;ksfiQyd lkWy (Sol) tSlsµ LVkpZ rFkk xksan (Gum), cukosa rFkk mudh fo'ks'krkvksa dk o.kZu djsaA
([k) nks yk;ksfiQyd lkWy (Sol) tSlsµ veksfu;e gkbMªksDlkbM rFkk isQfjd gkbMªksvkWDlkbM] cukosa rFkk mudh fo'ks"krkvksa dk

o.kZu djsaA
(x) nks fofHkUu rsyksa d beYlu dks T;knk LFkkf;Ro iznku djusokys fdUgha nks bEyfliQkxbZ vfHkdÙkkZ (,tsUV) dh Hkwfedk dk

o.kZu lkj.khozQe esa izLrqr djsaA  (ihfj;M& (ihfj;M& (ihfj;M& (ihfj;M& (ihfj;M&6)))))
2. (d) lksfM;e Fkk;kslYiQsV rFkk gkbMªksDyksfjd vEy ds chp vfHkfozQ;k dh nj ij lkUnz.k rFkk rkiozQe ds izHkko dks Li"V djrs

gq, nks iz;ksx djsaA

([k) iksVkf'k;e vk;ksMsV (KlO
3
) rFkk lksfM;e lYiQkbZM (Na

2
SO

3
) ds chp vfHkfozQ;k nj dks n'kkZrs gq, ,d iz;ksx djsa ftlesa

LVkpZ ds ?kksy dfks lwpd ds :i esa O;ogkj fd;k x;k gksA  (ihfj;M& (ihfj;M& (ihfj;M& (ihfj;M& (ihfj;M&4)))))
3. (d) gkbMªksDyksfjd vEy (HCl) rFkk lksfM;e gkbMªksDlkbZM (NaOH) ds ?kksyksa ds chp izfrfozQ;k djkdj mnklhurk dk bUFkSYih

dk x.kuk djsaA
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([k) lksfM;e gkbMªksDlkbM (NaOH) rFkk ,lhfVd vEy (CH
3
COOH) ds ?kksyksa ds chp izfrfozQ;k djkdj mnklhurk dk

bUFkSYih dh x.kuk djsaA
(x) (d) rFkk ([k) ds ifj.kke ds vk/kj ij nqcZy vEy ds vk;uhdj.k ds bUFkSYih dh x.kuk djsaA  (ihfj;M& (ihfj;M& (ihfj;M& (ihfj;M& (ihfj;M&4)))))

4- fo|qr~ lsy Zn / Zn 2+ / / Cu 2+ / Cu LFkkfir djsa rFkk fo|qr~ vi?kV~; (Electrolytes) CuSO
4
 rFkk ZnSO

4
 ds fofHkUu lkUnz.k

okys ?kksy ds mi;ksx }kjk iz;ksx'kkyk ds rkiozQe ij lsy foHko esa ifjorZu dh x.kuk djsaA  (ihfj;M& (ihfj;M& (ihfj;M& (ihfj;M& (ihfj;M&2)))))
5- xq.kkRed fo'ys"k.k xq.kkRed fo'ys"k.k xq.kkRed fo'ys"k.k xq.kkRed fo'ys"k.k xq.kkRed fo'ys"k.k (Qualitative analysis)

fn;s x;s yo.kksa esa ,d dSVk;u rFkk ,d ,uk;u dk fu/kZj.kµ

dSVk;uµdSVk;uµdSVk;uµdSVk;uµdSVk;uµ Pb2+, Cu2+, Ca2+, Ba2+, Fe3+, Zn2+, CO2+, Mg2+, NH
4

2+

,uk;uµ,uk;uµ,uk;uµ,uk;uµ,uk;uµ CO
3

2–, S2–, SO
3

2– , NO
2

– , NO
3

– , Cl– , Br– , I–

dkcZfud ;kSfxdksa esa ukbVªkstu rFkk Dyksjhu dh tk¡p djsaA (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&10)))))

6- dkcZfud ;kSfxdksa esa mifLFkr fozQ;k'khy lewg dk ijh{k.kµ
vYdksgfyd] iQhukWfyd] ,YMhgkbfMd] dkcksZfDlfyd] izkFkfed ,ehuks lewg

7. (d) ç;ksx'kkyk esa fiQVdjh (iksVk'k ,ye) dk fuekZ.kA (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&5)))))
([k) fdlh ,d izdkj ds lkcqu dk fuekZ.k djukA

8- vuqekiu (Titration)

KMnO
4
 foy;u dk lkUnz.k @ eksykfjVh (Molarity) dk fu/kZj.k fuEu ekud foy;u ds }kjkµ

(i) vkWDlkfyd vEy
(ii) isQjl vkeksfu;e lYisQV (ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&(ihfj;M&8)))))

C

PROJECT

ç;ksx'kkyk ijh{k.k ,oa  vU; lzk srks a  ls  lwpuk laxzg.k }kjk oSKkfud [kkstç;ksx'kkyk ijh{k.k ,oa  vU; lzk srks a  ls  lwpuk laxzg.k }kjk oSKkfud [kkstç;ksx'kkyk ijh{k.k ,oa  vU; lzk srks a  ls  lwpuk laxzg.k }kjk oSKkfud [kkstç;ksx'kkyk ijh{k.k ,oa  vU; lzk srks a  ls  lwpuk laxzg.k }kjk oSKkfud [kkstç;ksx'kkyk ijh{k.k ,oa  vU; lzk srks a  ls  lwpuk laxzg.k }kjk oSKkfud [kkst

dqN çkstsDV (ifj;kstuk) dk lq>kodqN çkstsDV (ifj;kstuk) dk lq>kodqN çkstsDV (ifj;kstuk) dk lq>kodqN çkstsDV (ifj;kstuk) dk lq>kodqN çkstsDV (ifj;kstuk) dk lq>ko
1. fn, x, [kk| lkexzh esa dkcksZgkbMªsV] olk ,oa izksVhul ds 'kq¼ :iksa dh tk¡pA
2- lks;kchu nqX/ dk fuekZ.k ,oa izkÑfrd nqX/ ds lkFk bldh rqyuk ngh cukus rFkk rkiozQe dk izHkko ds lanHkZ esaA
3- [kk| ifjj{kd ds :i esa iksVkf'k;e ckblYisQV] uhacw dk jl (lkbfVªd vEy) lkekU; yo.k (NaCl) gYnh ikmMj] [kk| rsy

ds izHkkoksa dk vè;;u fofHkUu vo;oksa esa rkiozQ] lkUnz.k rFkk le; ds ifjizs{; esaA
4- fuEufyf[kr inkFkks± dh fd.ou dh nj dk rqyukRed vè;;uµ xhyk xsgw¡ dk vkVk] xhyk pus dk vkVk] vkyw dk jl] xktj

dk jl] xhyk ihlk gqvk nky] xhyk ihlk gqvk pkoy (lkUnz.k dh fHkUurk rFkk dejs ds rkiozQe ij ;g vè;;u djsaA)
5- ?kh] nks [kk| rsy] phuh] gYnh dk ikmMj] lw[kk fepZ dk ikmMj] pk; dh iÙkh] xksy fepZ dk ikmMj esa lkekU; feykoVksa

dk vè;;u djsa rFkk bUgsa lkj.kh cukdj izLrqr djsaA

C

jl
k;u

jl
k;u

jl
k;u

jl
k;u

jl
k;u



 [106] [106] [106] [106] [106]

mPp ekè;fed mPp ekè;fed mPp ekè;fed mPp ekè;fed mPp ekè;fed (XI-XII)  ikB~;ozQe& ikB~;ozQe& ikB~;ozQe& ikB~;ozQe& ikB~;ozQe&2007-09

CHEMISTRY
Rationale :-

Education of chemistry is very relevant for need of today and tomorrow. Students reach this stage after 10

years of general education therefore subject oriented education is essential for the higher secondary level. At this

stage, there is a need to provide conceptual background of Chemistry, which will make them competent to meet the

challenges of academic and professional courses after the higher secondary stage. Chemistry is important for pursuing

their career in basic sciences, professional courses or vocational courses like medicines, engineering, technology

and studying courses in applied areas of science and technology. At this stage conceptual knowledge of chemistry

develops problem solving attitude and helps to remove the obstruction in their future life and to develops their

capacity.

Present Curriculum Framework for School Education (2005) has a disciplinary approach.  It is reflected

that syllabus is must not heavy and at the same time it is comparable to the international level. It emphasizes a

coherent focus on important ideas within the discipline that are properly sequenced to optimize learning. Therefore

content is not only burdenless but also with the new experiments and adjectives of science.

Salient Features of the present syllabus are thus:

• Promote understanding of basic principles in Chemistry;

• Provides logical sequencing of the ‘Units’ with proper placement of concepts with their linkages

for better understanding.

• Develop an interest in students to study Chemistry as discipline;

• Develop positive scientific attitude, and appreciate contribution of Chemistry in quality of human

life;

• Develop problem solving skills and nurture curiosity, aesthetic sense and creativity;

• Emphasis has been on promoting process – skills, problem solving abilities and applications of

chemistry concepts useful in real life situation for making learning of Chemistry more relevant,

meaningful and interesting.

• Το realize the interface of Chemistry with other disciplines of science such as Physics, Biology,

Geology, etc.

• To understand the use of chemistry in biology and realize its value in quality of life.

• Equip students to face challenges related to health, nutrition, environment, population, whether,

industries and agriculture.

• Equip students to develop the decision making capacity on scientific systems.

• Inculcate values of honesty, integrity, cooperation, concern for life and preservation of the

environment;

Class-XI

CHEMISTRY

Theory     Total Periods : 180

UNIT-I : Some basic concepts of Chemistry : (Periods -14)

General Introduction : Importance and scope of chemistry, Historical approach to particulate

nature of matter, laws of chemical combination, Dalton's atomic theory; concept of elements,

atoms and molecules, Atomic and molecular masses. Mole concept and molar mass;

percentage composition, empirical and molecular formula; chemical reactions,

stoichiometry and calculations based on stoichiometry.

UNIT-II : Structure of Atom : (Periods -16)

Discovery of electron, proton and neutron and their characteristics; atomic number, Isotopes

& Isobars, Thomson's model and its limitation, Rutherford's model and its limitations,

Bohr's model and its limitations, concept of shells and subshells, dual nature of matter and

light, De Broglie's relationship, Heisenberg uncertainty principle, concept of orbitals,

Quantum numbers, shapes of S.P. and d orbitals, rules for filling electrons in orbitals –

Aufbau principle, Pauli exclusion principle and Hund's rule, electronic configuration of

atoms, stability of half filled and completely filled orbitals.
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UNIT-III : Radioactivity : (Periods -10)

Artificial and natural radioactivity, α, β and γ rays, cause of radioactivity, disintegration

law, group displacement law, half life period, average life, mass defect, binding energy,

balancing of nuclear reactions, fission and fusion, isotopes, isobars and isotones.

UNIT-IV : Classification of Elements and Periodicity in Properties :

(Periods -12)

Significance of classification, brief history of the development of periodic table, modern

periodic law and the present form of periodic table, periodic trends in properties of elements

– atomic radii, ionic radii, inert gas radii, ionization enthalpy, electron gain enthalpy, electro

negativity, valency, classification of elements in terms of s, p, d and f-block and their

characteristics, Normal and transition elements, lanthanides, metal, non metal and

metalloids, oxidation states, stability, colour, magnetic properties, complexing properties

and catalytic properties of transition elements.

UNIT-V : Chemical Bonding and Molecular Structure : (Periods -16)

Valence electrons, ionic bond, covalent bond, bond parameteers, Lewis structure, polar

character of covalent bond, Covalent characters of Ionic bond, valence bond theory,

resonance, geometry of covalent molecules, VSEPR theory, concept of hybridization

involving s, p and d orbitals and shapes of some simple molecules, molecular orbital theory

of homonuclear diatomic molecules (qualitative idea only). Hydrogen bonding, shapes of

ions and molecules (CH
4
, NH

3
, H

2
O, SO

4

–2, NO
3

–,).

UNIT-VI : States of Matter : gases and liquids : (Periods -14)

Three states of matter, Intermolecular interactions, type of bonding, melting and boiling

points. Role of gas laws in elucidating the concept of the molecule, Boyle's law, Charle's

law, Gay Lussac's law, Avogadro's law, Ideal behaviour, empirical derivation of gas equation.

Avogadro's number. Ideal gas equation. Derivation from ideal behaviour, liquification of

gases, critical temperature.

Liquid State – Vapour pressure, viscosity and surface tension (qualitative idea only, no

mathematical derivations).

UNIT-VII : Thermodynamics : (Periods -16)

Concepts of system, types of systems, surroundings, work, heat, energy, extensive and

intensive properties, state functions. First law of thermodynamics – internal energy and

enthalpy, heat capacity and specific heat, measurement of ∆U and ∆H, Hess's law of constant

heat summation, enthalpy of bond dissociation, combustion, formation, atomization,

sublimation, phase transition, ionization and dilution.

Introduction of entropy as a state function, free energy change for spontaneous and non-

sponteneous process, equilibrium.

UNIT-VIII : Equilibrium : (Periods -20)

Equilibrium in physical and chemical processes dynamic nature of equilibrium, law of

mass action, equilibrium constant, factors affecting equilibrium – Le Chatelier's principle;

ionic equilibrium – ionization of acids and bases, strong and weak electrolytes, degree of

ionization, concept of pH and its application – also with reference to human health, diseases,

food, drinks, medicine, soil fertility and in fertilizer. Hydrolysis of salts (elementary idea),

buffer solutions, solubility product, common ion effect (with illustrative examples).

UNIT-IX : Redox Reactions : (Periods -8)

Concept of oxidation and reduction, redox reactions, oxidation number, balancing redox

reactions, applications of redox reactions.

UNIT-X : Hydrogen : (Periods -4)

Position of hydrogen in periodic table, occurrence, isotopes, preparation, properties and

uses of hydrogen; hydrides – ionic, covalent and interstitial; physical and chemical

properties of water, heavy water; hydrogen peroxide – preparation, reactions and structure;

hydrogen as a fuel.

UNIT-XI : s-Block Elements (Alkali and Alkaline earth metals): (Periods -14)

Group 1 and Group 2 elements :

General introduction, electronic configuration, occurrence, anomalous properties of the first
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element of each group, diagonal relationship, trends in the variation of properties (such as

ionization enthalpy, atomic and ionic radii), trends in chemical reactivity with oxygen, water,

hydrogen and halogens; uses.

Preparation and properties of some important compounds :

Sodium carbonate, sodium chloride, sodium hydroxide and sodium hydrogen carbonate,

biological importance of sodium and potassium..

CaO, CaCO
3
 and industrial use, Special characteristics and use of Boarx, Boric acid, Boron

hydride, silicon, silicates and zeolite.

UNIT-XII : Some p-Block Elements (Periods -16)

General Introduction to p_Block Elements

Group 13 elements : General introduction, electronic configuration, occurrence. Variation of

properties, oxidation states, trends in chemical reactivity, anomalous properties of first elem ent

of the group; Boron-physical and chemical properties, some important compounds : borax,

boric acids, boron hydrides. Aluminium : uses, reactions with acids and alkalies.

Group 14 elements : General introduction, electronic configuration, occurrence, variation of

properties, oxidation states, trends in chemical reactivity, anomalous behaviour of first element,

Carbon - catenation, allotropic forms, physical and chemical properties; uses of some important

compounds : oxides.

Preparation of some important compounds, their characteristics and uses : (Periods -4)

Sodium carbonate, sodium chloride, sodium hydroxide and sodium hydrogen carbonate,

biological importance of sodium, potassium, calcium, magnesium and iron.

CaO, CaCO
3
 – industrial use, special characteristics and use of Borax, Boric acid, Boron

hydride, silicon, silicates and zeolite.

UNIT-XIII : Organic Chemistry – Some Basic Principles and Techniques : (Periods -13)

General introduction, methods of purification, qualitative and quantitative analysis,

classification and IUPAC nomenclature of organic compounds.

Electronic displacements in a covalent bond : inductive effect, electromeric effect, resonance

and hyper conjugation.

Homolytic and heterolytic fission of a covalent bond : free radicals, carbocations,

carboanions; electrophiles and nucleophiles, types of organic reactions.

UNIT-XIV : Hydrocarbons : (Periods -16)

Classification of hydrocarbons :

Alkanes – Nomenclature, isomerism, conformations (ethane only), methods of preparation,

physical properties, chemical reactions, including free radical mechanism of halogenation,

combustion and pyrolysis.

Alkenes – Nomenclature, structure of double bond (ethene), geometrical isomerism, methods

of preparation, physical properties, chemical reactions : addition of hydrogen, halogen, water,

hydrogen halides (Markovnikov's addition and peroxide effect), ozonolysis, oxidation.

Alkynes – Nomenclature, structure of triple bond (ethyne), methods of preparation, physical

properties, chemical reactions; acidic character of alkynes, some nucleophilic addition

reactions.

Aromatic hydrocarbons – Introduction, IUPAC nomenclature, Benzene : resonance,

aromaticity : methods of preparation, chemical properties, orientation.

Mechanism of electrophilic substitution – nitration, sulphonation, halogenation, Friedal

Craft's alkylation and acylation; Aldol and cannizaro condensation, directive influence or

functional group in mono-substituted benzene; carcinogenicity and toxicity.

UNIT-XV : Environmental Chemistry : (Periods -6)

Concept on environment and ecology, general concept of pollution – air, water and soil

pollution, smogs (mixture of smoke and fogs), major atmospheric pollutants : acid rain,

ozone and its reactions, effects of depletion of ozone layer, greenhouse effect and global

warming – pollution due to industrial wastes, over population, modernization, ecological

imbalance, green chemistry as an alternative tool for reducing pollution, strategy for control

of environmental pollution.

C

jl
k;u

jl
k;u

jl
k;u

jl
k;u

jl
k;u



mPp ekè;fed mPp ekè;fed mPp ekè;fed mPp ekè;fed mPp ekè;fed (XI-XII)  ikB~;ozQe& ikB~;ozQe& ikB~;ozQe& ikB~;ozQe& ikB~;ozQe&2007-09

 [109] [109] [109] [109] [109]

CLASS-XI

PRACTICAL

Total Periods : 50

A. BASIC LABORATORY TECHNIQUES (Periods -4)

1. Cutting glass tube & glass rod 2. Bending a glass tube       3.   Boring a cork

4. Study of flame          5.  Detection of elements like Na, K, Ca, Ba on the basis of flame test.

B. TEST FOR OGANIC COMPOUNDS (Periods -8)

Ethanol, Glycerol, Acetone, Acetate, Formate and Glucose..

C. CHARACTERIZATION AND PURIFICATION OF CHEMICAL SUBSTANCE : (Periods -2)

Crystallization involving impure sample of any one of the following : Alum, copper sulphate, Benzoic acid.

D. Qualitative analysis : Dry and wet test for one anion and one cation in a salt : (Periods -16)

Cation : Pb2+, Cu2+, Al3+, Fe3+, Mn2+, NH
4

+, CO2+, Ca2+, Ba2+, Mg2+

Anions : CO
3

2– , S2–, SO
3

2–, SO
4

2–, NO
2

2–, NO
3

–, I–, Br–, Cl–.

E. Quantitative Estimation (Periods -16)

(i) Preparation of standard solution of Sodium carbonate oxalic acid.

(ii) Preparation of N/10 and NaOH and N/10 HCl solution from benz solution.

(iii) Determination of strength of a given solution of sodium hydroxide by titrating it against standard

solution of oxalic acid.

(iv) Determination of strength of a given solution of hydrochloric acid by titrating it against standard

sodium carbonate solution.

F. Experiments related to pH change (Periods -4)

* Determination and comparison of pH of four solutions (like fruit and vegetables juices, tea etc.)

using pH paper to litmus paper.

* Know the pH of solution of weak acid and weak base of two and study of pH change by common-

ion effect.

PROJECTS (Periods -10)

1. Checking the bacterial contamination in drinking water by testing sulphide ions.

2. Methods of purification of water.

3. Testing the hardness, presence of iron, chloride etc. depending upon the regional variation in drinking

water and the study of causes of presence of these ions.

4. Determination of the rate of evaporation of water, alcohol and kerosene oil.

5. Testing of temporary hardness of locally available water.

6. Determine the percentage purity of Bazar sods.

7. (a) To detect and tabulate the pH of pineapple juice, orange juice, lemon juice cucumber juice

with the help of pH paperand litmus paper.

(b) To detect and tabulate the pH of china rose, harsingar, marigold and rose flower with the help of

pH paper and litmust paper.

(c) Find pH of Soda water and any other soft drink like coca cola, pepsi, limca etc.

(d) To find out the insoluble impurities present in samples of water at your surroundings.

Note : Any other investigatory project, which involves about 10 periods of work, can be chosen

with the help of teacher.
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Class-XII

CHEMISTRY

Theory     Total Periods : 180

UNIT-I : Solid State : (Periods -12)

Classification of solids based on different binding forces : Molecular, ionic, covalent and

metallic solids, amorphous an crystalline solids (elementary idea) unit cell in two

dimensional and three dimensional lattices, calculation of density of unit cell, packing in

solids, voids, number of atoms per unit cell in a cubic unit cell, point defects, electrical

and magnetic properties.

UNIT-II : Solutions : (Periods -12)

Types of solutions, expression of concentration of solutions of solids in liquids, colligative

properties – relative lowering of vapour pressure, elevation of Boiling point, depression

of freezing point, osmotic pressure, determination of molecular masses using colligative

properties, abnormal molecular mass.

UNIT-III : Electrochemistry : (Periods -14)

Redox reactions, conductance in electrolytic solutions, specific and molar conductivity,

variations of conductivity with concentration, Kohlrausch's law, electrolysis and laws of

electrolysis (elementary idea), dry cell, electrolytic cells and Galvanic cells, lead

accumulator, EMF of a cell, standard electrode potential, Nernst equation and its application

to chemical cells, and fuel cells corrosion.

UNIT-IV : Chemical Kinetics : (Periods -12)

Rate of a reaction (average and instantaneous), factors affecting rates of reaction,

concentration, temperature, catalyst, order and molecularity of a reaction, rate laws and

specific rate constant, integrated rate equations and half life (only for zero and first order

reactions); concepts of collision theory (elementary idea, no mathematical treatment).

UNIT-V : Surface Chemistry : (Periods -8)

Adsorption – Physiosorption and chemisorption; factor affecting adsorption of gases on

solids; catalysis, homogeneous and heterogeneous, activity and selectivity, enzyme catalysis,

colloidal state : distinction between true solutions, colloids and suspensions, lyophilic,

lyophobic, multimolecular and macromolecular colloids; properties of colloids; Tyndall

effect, Brownian movement, electrophoresis, coagulation, emulsion – types of emulsions.

UNIT-VI : General principles and process of Isolation of elements : (Periods -8)

Principles and methods of extraction – concentration, oxidation, reduction, electrolytic

and refining.

Occurence and principles of extraction of aluminium, copper, zinc and iron.

UNIT-VII : Group I & II elements : (Periods -8)

Abnormal properties of first element of group-13 and group-14 elements, Diagonal

relationship and different properties of groups I & group-II elements like chemical

reactivities, atomic and Ionic radii, enthalpi of ionization etc.

UNIT-VIII : P-block elements : (Periods -14)

Group 15 elements : General introduction, electronic configuration, occurrence, oxidation

states, trends in physical and chemical properties, nitrogen-preparation, properties and

uses, compounds of nitrogen, preparation and properties of ammonia and nitric acid, oxides

of nitrogen (structure only), Phosphorous – allotropic forms, compounds of phosphorous,

preparation and properties of phosphine, halides of phosphorous (PCl
3
 and PCl

5
) and

oxoacids (elementary idea only).

Group 16 elements : General introduction, electronic configuration, oxidation states,

occurrence, trends in physical and chemical properties; dioxygen, preparation, properties

and uses simple oxides, ozone sulphur – allotropic forms; compounds of sulphur;

preparation, properties and uses of sulphur dioxide, sulphuric acid; industrial process of

manufacture; properties and uses, oxoacids of sulphur (structure only).
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Group 17 elements : General introduction, electronic configuration, oxidation states,

occurrence, trends in physical and chemical properties; compounds of halogens; preparation,

properties and uses of chlorine and hydrochloric acid, interhalogen compounds, oxoacids

of halogens (structure only).

Group 18 elements : General introduction, electronic configuration, occurrance, trends

in physical and chemical properties, uses.

UNIT-IX : d– and f– block elements : (Periods -14)

General introduction, electronic configuration, occurrence and characteristics of transition

metals, general trends in properties of the first row transition metals – metallic character,

ionization enthalpy, oxidation states, ionic radii, colour, catalytic property, magnetic

properties, interstitial compounds, alloy formation. Preparation and properties of K
2
Cr

2
O

7

and KMnO
4
.

Lanthanides : Electronic configuration, oxidation states, chemical reactivity and lanthanide

contraction.

Actinides : Electronic configuration, oxidation states.

UNIT-X : Co-ordination Compounds : (Periods -12)

Coordination compounds – Introduction, ligands, coordination number, colour, magnetic

properties and shapes, IUPAC nomenclature of mononuclear coordination compounds,

bonding, isomerism, importance of coordination (in qualitative analysis, extraction of metals

and biological systems).

UNIT-XI : Haloalkanes and Haloarenes : (Periods -12)

Haloalkanes : Nomenclature, nature of C-X bonds, methods of preparation, prophysical

and chemical properties, mechanism of substitution reactions.

Haloarenes : Nature of C-X bond, methods of preparation, substitution reactions (directive

influence of halogen for mono substitute compounds only) uses and environmental effects

of dichloromethane, trichloro methane, tetra chloromethane, iodoform, freons, DDT.

UNIT-XII : Alcohals, Phenols and Ethers : (Periods -12)

Alcohol : Nomenclature, methods of preparation, physical and chemical properties (of

primary alcohol only); identification of primary, secondary and tertiary alcohols; mechanism

of dehydration, uses, some important compounds – methanol and ethanol.

Phenols : Nomenclature, methods of preparation, physical and chemical properties, acidic

nature of phenol, electrophilic substitution reactions, uses of phenols.

Ethers : Nomenclature, methods of preparation, physical and chemical properties, uses.

UNIT-XIII : Aldehydes, Ketones and Carboxylic Acids : (Periods -12)

Aldehydes and Ketones : Nomenclature, nature of carbonyl group, methods of preparation,

physical and chemical properties, and mechanism of nucleophilic addition, reactivity of

alpha hydrogen in aldehyde, uses.

Carboxylic Acid : Nomenclature, acidic nature, methods of preparation, physical and

chemical properties, uses.

UNIT-XIV : Organic compounds containing Nitrogen : (Periods - ....)

Amines cynaides and Isocynaides: Nomenclature, classification, structure, methods of

preparation, physical and chemical properties, uses, identification of primary, secondary

and tertiary amines.

Diazonium Salts : Preparation, chemical reactions and importance in synthetic organic chemistry.

UNIT-XV : Biomolecules : (Periods -12)

Carbohydrates : Classification (aldoses and ketoses), mono sacharides (glucose and

fructose), oligosacharides (sucrose, lactose, maltose), polysaccharides (starch, cellulose,

glycogens), importance.

Proteins : Elementary idea of amino acids, peptide bonds, polypeptides, proteins, primary

structure, secondary structure, tertiary structure and quaternary structure (qualitative idea

only), denaturation of proteins, enzymes.

Vitmains : Classification and functions :

Nucleic acid : DNA and RNA
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UNIT-XVI : Polymers : (Periods -8)

Classification : natural and synthetic, methods of polymerization (addition and

condensation), copolymerization. Some important polymers; natural and synthetic like

polythene, nylon, polyesters, bakelite, rubber.

UNIT-XVII : Chemistry in everyday life : (Periods -8)

1. Chemical in medicines – Analgesics, tranquilizers, antiseptic, disinfectants,

antimicrobials, antifertility drugs, antibiotics, antacids, antihistamines.

2. Chemicals in food – Preservatives, artificial sweetening agents.

3. Cleansing agents – Soaps and detergents, cleansing action.

C

CLASS-XII

PRACTICAL
Total Periods : 60

1. (a) Preparation of two lyophilic sol and describe their characteristics. (Periods - 6)

Lyophilic sol – Starch, egg albumin and gum.

(b) Preparation of two lyophobic sol and describe their characteristics.

Lyophobic sol – aluminium hydroxide, ferric hydroxide, arsenious sulphide.

(c) Study of the role of emulsifying agent in stabilizing the emulsions of different oils and describe

them in tabular form.

2. (a) Effect of concentration and temperature on the rate of reaction between sodium thiosulphate

and hydrochloric acid. (Periods - 5)

(b) Study of reaction rates of reaction between potassium iodate., KIO
3
 and sodium sulphite :

(Na
2
SO

3
) using starch solution as indicator.

3. (i) Enthalpy of neutralization of HCl and strong basic NaOH. (Periods - 5)

(ii) Enthalpy of neutralization of NaOH and CH
3
COOH.

(iii) Determination of enthalpy of ionization on the basis of (i) and (ii).

4. Variation of cell potential in Zn/Zn2+//Cu2+/Cu with change in concentration of electrolytes (CuSO
4

or ZnSO
4
) at room temperature. (Periods - 3)

5. Qualitative analysis : Dry and wet test for one anion and one cation in a given salt : (Periods - 20)

Cations – Pb2+, Cu2+, , Ca2+, Ba2+, Fe3+, Fe2+, Zn2+, Co2+, Mg2+, NH4+

Anions – CO
3

2– , S2– , SO
3

2– , NO
2

2– , NO
3

– , I– , Br– , Cl– ,

Detection of nitrogen, sulphur, chlorine, bromine and iodine in an organic compound.

6. Test for the functional groups present in Organic compounds : (Periods - 10)

Unsaturation, alcoholic, phenolic, aldehydic, ketonic, carboxylic and amino (primary) groups.

7. Preparation of Inorganic Compounds: (Periods - 4)

(i) Preparation of double salt of ferrous ammonium sulphate or Potash alum. (ii) Preparation of Soap.

8. Titration : Determination of concentration / molarity of KMnO
4
 solution by titrating it against

a standard solution of : (Periods - 7)

(i) Oxalic acid       (ii)  Ferrous ammonium sulphate

PROJECTS (Periods - .....)

l Study of presence of carbohydrate, fat and protein in the given material.

l Preparation of soyabean milk and its comparison with the natural milk with respect to curd formation,

effect of temperature, etc.

l Study of the effect of potassium bisulphate / lemon as food preservative under various conditions

(temperature, concentration, time etc.)

l Comparative study of the rate of fermentation of following materials : wheat flour, gram flour, potato

juice, carrot juice etc.

l Study of common food adulterants in fat, oil, butter, sugar, turmeric powder, chilli powder and pepper.

Note : Any other investigatory project, which involves about 10 periods of work, can be chosen with the

help of the teacher.

C

jl
k;u

jl
k;u

jl
k;u

jl
k;u

jl
k;u



mPp ekè;fed mPp ekè;fed mPp ekè;fed mPp ekè;fed mPp ekè;fed (XI-XII)  ikB~;ozQe& ikB~;ozQe& ikB~;ozQe& ikB~;ozQe& ikB~;ozQe&2007-09

 [113] [113] [113] [113] [113]

COURSE STRUCTURE

Class-XI (Theory)

One Paper                                    Three Hours Max. Marks : 70

Unit No.       Title  Marks

Unit-I Some Basic concepts of Chemistry 03

Unit-II Structure of Atom 05

Unit-III Radioactivity 03

Unit-IV Classification of Elements and Periodicity in Properties 04

Unit-V Chemical Bonding and molecular Structure 05

Unit-VI States of Matter : Gases and Liquids 04

Unit-VII Thermodynamics 05

Unit-VIII Equilibrium 05

Unit-IX Redox Reactions 03

Unit-X Hydrogen 03

Unit-XI S-Block Elements 05

Unit-XII Some P-Block Elements 07

Unit-XIII Organic Chemistry : Some basic Principles and Techniques 07

Unit-XIV Hydrocarbons 08

Unit-XV Environmental Chemistry 03

                                                                           Total 70
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tho foKkutho foKkutho foKkutho foKkutho foKku

oxZ& oxZ& oxZ& oxZ& oxZ& XI ,oa  ,oa  ,oa  ,oa  ,oa  XII

çLrkoukµçLrkoukµçLrkoukµçLrkoukµçLrkoukµ
oÙkZeku Lo:i esa jk"Vªh; ikB~;p;kZ dh :ijs[kk&2005 ,oa ml ij vk/kfjr fcgkj ds lkekftd] vkfFkZd] HkkSxksfyd] lkaLÑfrd

xzkeh.k {ks=kksa dh fof'k"Vrk,¡ rFkk lHkh igyqvksa dks è;ku esa j[krs gq, fcgkj ikB~;p;kZ&2006 ds vkyksd esa ,u-lh-bZ-vkj-Vh- }kjk iqujhf{kr
thofoKku dk ikB~;ozQe rFkk bl fo"k; ls lacaf/r fcgkj bUVjehfM,V f'k{kk ifj"kn~ }kjk fu/kZfjr ikB~;ozQe ds rqyukRed vè;;u ds
i'pkr~ bUVjehfM,V Lrj dks oxZ& XI rFkk oxZ&XII esa foHkDr dj ouLifr foKku rFkk tUrqfoKku tks thofoKku ds vUrZxr vkrs gSa]
muds fo"k;&oLrq dks thofoKku esa lekfgr dj oxZ&XI ds fy, thofoKku rFkk oxZ&XII ds fy, thofoKku dk ikB~;ozQe rS;kj fd;k
x;k gSA ikB~;ozQe esa lwpuk laca/h cks> dks de rFkk fo"k; oLrq ds vf/xe gsrq tho foKku ds vk/kjHkwr /kj.kkvksa ds iquZcyu ij tksj
fn;k x;k gSA

çkjafHkd ,o ekè;fed Lrj ij vFkkZr~ oxZ&VI ls oxZ&X esa foKku ds ikB~;ozQe esa lfUufgr fo"k;&oLrqvksa dks lkr izdj.kksa ;Fkk
Hkkstu] lkexzh] thoksa dk lalkj] oLrq,¡ dSls dk;Z djrh gSa \ xR;kRed oLrq,¡] yksx ,oa fopkj] izkÑfrd fozQ;k,¡ ,oa ifj?kVuk,¡ rFkk
izkÑfrd lzksrksa dks è;ku esa j[kdj cuk;k x;k gSA mÙkjksÙkj fuEuoxZ ls mPp oxks± esa fo"k;oLrqvksa ds Kku dh fujarjrk ,oa xgjkbZ esa vf/
xe dks è;ku esa j[krs gq, fo"k;oLrq dks jVUr u cukdj le> ds :i esa izLrqr djus ij cy fn;k x;k gSA mPprj ekè;fed $2 Lrj
ij foKku dks vyx&vyx fo"k;ksa ;Fkk HkkSfrd] jlk;u rFkk thofoKku bR;kfn esa ckaVk x;k gSA

mPp ekè;fed gsrq  thofoKku fo"k; ds  fy, izLrkfor uohu ikB~;ozQe ds  eq[; y{k.kµmPp ekè;fed gsrq  thofoKku fo"k; ds  fy, izLrkfor uohu ikB~;ozQe ds  eq[; y{k.kµmPp ekè;fed gsrq  thofoKku fo"k; ds  fy, izLrkfor uohu ikB~;ozQe ds  eq[; y{k.kµmPp ekè;fed gsrq  thofoKku fo"k; ds  fy, izLrkfor uohu ikB~;ozQe ds  eq[; y{k.kµmPp ekè;fed gsrq  thofoKku fo"k; ds  fy, izLrkfor uohu ikB~;ozQe ds  eq[; y{k.kµ
1- thofoKku fo"k; ds ikB~;ozQe dks bUVjehfM,V Lrj ij d{kk& XI (X;kjg) rFkk d{kk& XII (ckjg) ds fy, vyx&vyx

vo/kfjr fd;k x;k gSA
2- tho foKku dk laca/ ^^lthoksa dk lalkj izdj.k** ls lacaf/r gSA $2 Lrj ij thofoKku dh 'kk[kkvksa dks bdkbZ esa ckaVus

dk iz;kl fd;k x;k gS rFkk izR;sd bdkbZ esa fo"k;&oLrq ds fodkl gsrq fcUnqokj lq>ko fn;s x;s gSa rFkk d{kk esa ikB vFkkZr~
fo"k;&oLrq ds vf/xe ,oa f'k{k.k ds ckn rRlaca/h ikBksa ds O;ogkfjd Kku gsrq Nk=kksa dks Lor% dk;Z djus ds fy, funsZ'k
,oa lq>ko fn;s x;s gSa tks ,d rjg ls izkstsDV ,oa izSfDVdy dk;Z gSA bl izdkj ikB~;ozQe ds izR;sd bdkbZ ds vUr esa lacaf/
r fo"k;&oLrq ds O;kogkfjd Kku gsrq fcUnqokj funsZ'k ,oa lq>ko fn;s x;s gSaA ;g ;FkkozQe pj.kc¼ rjhdk (systematic

approach) oLrqr% ̂ ^i<+us ls dqN vkSj] djus ls cgqr lh[krk gS** ij vk/kfjr gSA fo"k;&oLrq ls lacaf/r ikB ds i<+us ds
i'pkr~ tks O;ogkfjd Kku izkIr gksrk gS] og fl¼karksa rFkk fo"k;&oLrq esa lekfgr vo/kj.kk dk mÙkjksÙkj iquZcyu djrk gSA

3- thofoKku dk iqujhf{kr ikB~;ozQe thou ds okLrfod leL;k,¡ ;Fkk i;kZoj.k] m|ksx] vkS"k/] LokLF; rFkk Ñf"k tSls {ks=kksa
esa nSfud thou esa O;ogkj esa vkusokys tSfod [kkst rFkk vkfo"dkj ij cy nsrk gSA

4- izLrqr ikB~;ozQe esa thofoKku ds fofHkUu 'kk[kkvksa dks Nk=kksa ds fy, bl rjg ls izklafxd rFkk fe=kor cuk;k x;k gS tks
fdlh [kkl {ks=k esa mlds thouo`fÙk ds volj dks iznku djus esa lg;ksxh gksxkA

5- de ls de ,d izkstsDV dk;Z djus gsrq oxZ&XI ,oa oxZ&XII ds Nk=kksa dks izksRlkfgr djus ij cy fn;k x;k gSA blls Nk=k
dks ;g irk pysxk fd [kkst dSls fd;k tkrk gS ,oa vUos"k.k fof/;k¡ (Research Methodologies) ;Fkk&MsVk (Data) dSls
rS;kj fd;k tkrk gS] MsVk dk fo'ys"k.k dj fu"d"kZ ,oa ifj.kke dks dSls rS;kj fd;k tk ldrk gS \

6- oxZ&XI ,oa oxZ&XII esa ikB~;ozQe esa izR;sd bdkbZ esa of.kZr vè;k;ksa ls lacaf/r izSfDVdy Dykl gsrq lwph tgk¡ rd laHkor%
vkPNkfnr gks lds] nh x;h gSA

7- cLrs ds cks> dks de djus ds mn~ns'; ls d{kk&XI ds fy, vkarfjd ijh{kk rFkk d{kk&XII ds fy, vafre cksMZ ijh{kk dh
vuq'kalk dh x;h gSA

oxZ&oxZ&oxZ&oxZ&oxZ&XI (lS¼kafrd)(lS¼kafrd)(lS¼kafrd)(lS¼kafrd)(lS¼kafrd)
le; & le; & le; & le; & le; & rhu ?kaVs vf/dre vad& vf/dre vad& vf/dre vad& vf/dre vad& vf/dre vad& 70
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oxZ&oxZ&oxZ&oxZ&oxZ&XI vad Hkkjvad Hkkjvad Hkkjvad Hkkjvad Hkkj
1- ltho txr dh fofo/rk 05

2- lthoksa dh tfVyrk ,oa lajpukRed laxBu 08

3- dksf'kdk % lajpuk ,oa dk;Z 15

4- ikni dkf;Zdh 16

5- tUrqdkf;Zdh 16

6- tho ,oa i;kZoj.k 10

;ksx;k sx;k sx;k sx;k sx 70
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tho foKkutho foKkutho foKkutho foKkutho foKku

oxZµoxZµoxZµoxZµoxZµXI

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&I%%%%% ltho txr dh fofo/rkµltho txr dh fofo/rkµltho txr dh fofo/rkµltho txr dh fofo/rkµltho txr dh fofo/rkµ

l tSo foo/rk dk ifjp; vkSj egRoA

l ozQfedh (ozQfedh dk ,d lkekU; ifjp;] igpku] oxhZdj.k) rFkk ukedj.k dh f}uke rFkk f=kuke i¼fr] VsDlku
dh vo/kj.kkA

l thoksa dk oxhZdj.k % ik¡p fdaXMe oxhZdj.k (eksusjk] izksfVLVk] dod] IykUVh rFkk ,uhesfy;k)rFkk f}fdaXMe oxhZdj.kA
l ikni oxhZdj.k ds ra=k& (Ñf=ke] izkÑfrd ,oa iQkbykstsusfVd tkfr fodkl laca/h ra=k) rFkk tUrqvksa dk oxhZdj.k

(vd'ks:d dk iQkbye Lrj rFkk d'ks:dksa dk oxZ Lrj rd)A
l lw{e thoksa dh vk/kjHkwr tkudkjh& ok;jkbM~l izk;ksul~] fo"kk.kq (okbjl)] thok.kq (cSDVhfj;k)] cSDVsfj;ksiQkWt]

lk;uks cSDVhfj;k ,oa muds vkfFkZd egRoA
l fofHkUu ikni lewgksa dh vk/kjHkwr tkudkjh ,oa pkfjf=kd y{k.k (FkSyksiQkbVk] czk;ksiQkbVk] VsfjMksiQkbVk] ftEuksLieZ

,oa ,fUT;ksLieZ)A
l ouLifr m|ku] tSfod m|ku] vH;kj.; (lsaDV~;wjh)] izkÑfrd laxzgky;] gjcsfj;kA

çk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Z

ikl iM+ksl ds tho tUrq ds fHkUurkvksa dk vè;;u djuk] muds O;ogkj] y{k.kksa dk vè;;u dj dqN lkekU; y{k.kksa ,oa pfj=kksa
ds vk/kj ij oxhZÑr djukA çR;sd lewg dk izfrfuf/Ro djusokys ifjjf{kr thoksa dk vè;;u rFkk thoksa ds chp y{k.kksa ds vk/kj ij
lg&laca/ rFkk oxhZdj.k esa mldk fu;fer LFkku (Systematic position), ikS/s ds uewus (Specimen) dks rS;kj djus esa ikS/ksa dks
bDV~Bk djuk] ncko nsdj vkSj lw[kk djus dh izfozQ;k dks lh[kukA lkekU; rFkk ?kkl&ikr (Weed) okys Lis'kht ikS/ksa dk gjcsfj;e @
laxzgky; rS;kj djukA
bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&II%%%%% lthoks a  dh tfVyrk ,oa  lajpukRed laxBulthoks a  dh tfVyrk ,oa  lajpukRed laxBulthoks a  dh tfVyrk ,oa  lajpukRed laxBulthoks a  dh tfVyrk ,oa  lajpukRed laxBulthoks a  dh tfVyrk ,oa  lajpukRed laxBu

l ikS/ks a  dh vkdkfjdh %ikS/ks a  dh vkdkfjdh %ikS/ks a  dh vkdkfjdh %ikS/ks a  dh vkdkfjdh %ikS/ks a  dh vkdkfjdh %
(i) tM+] ruk ,oa iÙkh dh vkdkfjdh ,oa mudk :ikarj.kA
(ii) iq"iozQe] iq"i] iQy rFkk cht dh vkdkfjdhA

(iii) fofHkUu iSQfeyh dk o.kZu& (iq#"kksa ds o.kZu ds vk/kj ij)& ekyoslh] lksysuslh] fyy;slh] ozQqlhisQjh]
ysX;qfeuslh] dEikslhVh] xzsesuh (iks,lh)A

l ikS/ks a  dh vkarfjd jpuk (,ukVkseh) %ikS/ks a  dh vkarfjd jpuk (,ukVkseh) %ikS/ks a  dh vkarfjd jpuk (,ukVkseh) %ikS/ks a  dh vkarfjd jpuk (,ukVkseh) %ikS/ks a  dh vkarfjd jpuk (,ukVkseh) %
(iv) mÙkd ra=k dh vk/kjh; tkudkjhA
(v) ,dchti=kh ,oa f}chti=kh ikS/ksa dk tM+] rus rFkk iÙkh dh vkarfjd lajpukA
(vi) tyksnfHkn~ ,oa e#n~fHkn ikS/s ds tM+] rus rFkk ifÙk;ksa dh vkdkfjdh ,oa vkarfjd pfj=k (vuqdwfyr pfj=k

o.kZu)A

l tUrqvks a  dh laf{kIr vkarfjd lajpuk ,oa  dk;Z  %tUrqvks a  dh laf{kIr vkarfjd lajpuk ,oa  dk;Z  %tUrqvks a  dh laf{kIr vkarfjd lajpuk ,oa  dk;Z  %tUrqvks a  dh laf{kIr vkarfjd lajpuk ,oa  dk;Z  %tUrqvks a  dh laf{kIr vkarfjd lajpuk ,oa  dk;Z  %

(vii) mÙkd ,oa mlds çdkjA
(viii) dsapq,] frypV~Vk] es<+d ,oa [kjxks'k dk ikpu ra=k] 'olu ra=k] ifjogu ra=k] raf=kdk ra=k ,oa iztuu ra=kA

çk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Z

LFkkuh; ikS/ksa dk vkdkfjdh; y{k.kksa (Morphological characters) dk vè;;u djuk] LFkk;h LykbM~l ds }kjk ikS/s ,oa tUrqvksa
ds fofHkUu mÙkdh; lajpuk dk vè;;u djuk rFkk fdlh ,d chti=kh rFkk f}chti=kh ikS/s ds tM+] ruk rFkk ifÙk dh vuqizLFk dkV dj
vLFkk;h LykbZM~l cukdj foPNsnu lw{en'khZ ,oa ;kSfxd lw{en'khZ (dissecting microscope and compound microscope) esa
voyksdu djuk] ekyoslh] lksysuslh] fyfy;slh] ozQqlhisQjh] ysX;qfeukslh rFkk xzsfeuh dqy ds LFkkuh; ikS/ksa dk o.kZu djukA pkVZ ,oa izn'kZ
(Model) }kjk ,d d'ks:dh rFkk ,d vd'ks:dh tUrq ds vkdkfjdh rFkk vkarfjd lajpukvksa dk vè;;u djukA
bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&III%%%%% dksf'kdk %  lajpuk ,oa  dk;Zdksf'kdk %  lajpuk ,oa  dk;Zdksf'kdk %  lajpuk ,oa  dk;Zdksf'kdk %  lajpuk ,oa  dk;Zdksf'kdk %  lajpuk ,oa  dk;Z

l ifjp;] dksf'kdk vè;;u esa ç;qDr rduhdksa dh lkekU; tkudkjh ,oa ifjp;A
l fdlh izfrfuf/Ro (fVihdy) ;qdSfj;ksfVd ,oa izksdSfj;ksfVd dksf'kdk dh vfr lw{e (vYVªk LVªDpj) jpuk ,oa

muds varj rFkk ikni dksf'kdk ,oa tUrq dksf'kdk esa varjA

35 ihfj;Mihfj;Mihfj;Mihfj;Mihfj;M
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l thonzO;&lajpuk (tho jklk;fud lajpuk)
l dksf'kdk f>Yyh& ;wfuV eseczsu ekWMy] ÝywbM ekstSd ekWMy] fuf"ozQ; ,oa lfozQ; vfHkxeu (Passive and active

transport)

l dksf'kdk fHkfÙk (Cell wall)

l dksf'kdkvksa dh vfr lw{e lajpuk ,oa muds dk;Zµ ekbVksdkWf.Mª;k] yod] vUrjnzO;tkfydk] xkWYth ckWMh @
fMfDV;kslkse] jkbckslkse] ykblkslkse] fjfDrdk (vacuole), dksf'kdk dadky (Cytoskeleton), lw{eufydk
(Microtubules), rkjDdk; (Centriole), i{ekfHkdk (Cilia), d"kkHk (Flagella), dsUnzdA

l dksf'kdk pozQ& dksf'kdk foHkktu] vlw=kh foHkktu (Amitosis), lelw=kh (Mitosis), v¼Zlw=kh (Meiosis),

dksf'kdk foHkktu moa muds egRo (tUrq dksf'kdk ,oa ikni dksf'kdk esa)
l tSfod v.kq (Biomolecules)µ lthoksa ds vk/kjHkwr jklk;fud laxBu] dkcksZgkbMªsV] çksVhu] fyfiM~l] dsUnzd

vEy (Nucleic acid) dh lajpuk ,oa dk;Z] çfd.o (bUtkbe) dh vk/kjHkwr tkudkjh] blds izdkj rFkk dk;Z]
foVkfeu dh vk/kjHkwr tkudkjh ,oa eq[; dk;ZA

çk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Z

fdlh mi;qDr tUrq dksf'kdk ,oa ikni dksf'kdk dh lekurk vkSj vUrj ds voyksdu gsrq dkV (section) rFkk /Cck (smears)

dh lgk;rk ls voyksdu djuk_ I;kt ds tM+ 'kh"kZ dh dksf'kdkvksa esa lelw=kh foHkktu dh voLFkkvksa dk vè;;u vLFkk;h LykbM cukdj
djuk rFkk tUrqvksa dh fLFkfr esa miyC/ LFkk;h LykbZM dk vè;;u djukA dkcksZgkbMªsV (Xywdkst rFkk LVkpZ)] çksVhu rFkk olk dh
mifLFkfr fdlh ikS/ ;k tUrq esa irk yxkuk ,oa tk¡p djukA IykTek eseczsu dk ÝywbM ekslsd ekWMy dk fuekZ.k djukA
bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&IV%%%%% ikni dkf;Zdh ikni dkf;Zdh ikni dkf;Zdh ikni dkf;Zdh ikni dkf;Zdh (Plant Physiology)

l ikni ty laca/] dksf'kdk dk ty foHko] ikS/s esa ty dk vo'kks"k.k rFkk ifjogu ncko] jlkjksg.k] ok"iksRltZu
rFkk LVksesVk ds [kqyus ,oa can gksus dh dk;Z&fof/A

l 'olu l   çdk'k la'ys"k.k  l   ikS/ksa esa o`f¼ ,oa fodkl  l   iQksVks ifj;ksfMT+e rFkk ousZykbZts'ku

çk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Z

çn'kZu djuk fd çdk'k la'ys"k.k ds fy, i.kZgfjr (Chlorophyll) ,oa izdk'k vko';d gSA cht] fd'kfe'k] equDdk vkfn esa
var%'kks"k.k (Imbibition) dh fozQ;k dk vè;;u] 'kh"kZ dfydk (apical bud) dks ikS/s ls gVkus ds izHkko dk vè;;u_ fofHkUu
ikS/s esa 'olu nj dk vè;;uA
bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&V%%%%% tUrq  dkf;Zdh tUrq  dkf;Zdh tUrq  dkf;Zdh tUrq  dkf;Zdh tUrq  dkf;Zdh (Animal Physiology) (ekuo ds  lanHkZ  es a)(ekuo ds  lanHkZ  es a)(ekuo ds  lanHkZ  es a)(ekuo ds  lanHkZ  es a)(ekuo ds  lanHkZ  es a)

l vk/kjHkwr tkudkjh % ikpu ,oa vo'kks"k.k] 'olu] ifjogu rFkk mRltZuA
l xfr ,oa pyuA
l fu;a=k.k ,oa leUo;u& raf=kdk ra=k ,oa var%lzkoh xzafFk;kaA

çk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Z

ykj esa ik;s tkusokys izfd.o ^^,ekbyst** dh fozQ;k'khyrk ij rkiozQe ,oa pH dk izHkkoA LFkk;h LykbM~l }kjk ekuo jDr dksf'kdk
dk vè;;uA LFkk;h LykbZM~l }kjk es<+d ds dadky ekalis'kh dk vè;;uA
bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&VI%%%%% tho ,oa  i;kZoj.ktho ,oa  i;kZoj.ktho ,oa  i;kZoj.ktho ,oa  i;kZoj.ktho ,oa  i;kZoj.k

l ikfjfLFkfrdh dk ifjp;A
l Lihf'kt] lef"V (Population), lef"Vxfrdh] leqnk;] ikfjfLFkfrdh] thokse ,oa tSo eaMy dh vo/kj.kkA

l ikfjfLFkfrdh ra=kµ ikfjfLFkfrdh ra=k ds vtSoh; ,oa tSoh; dkjd @ vo;o

l vtSoh; ,oa tSoh; dkjdksa ds chp vUrZfozQ;k (interaction), HkkSfrd okrkoj.k] tyok;q] feV~Vh ,oa vU; vtSoh;
dkjdksa ij vkcknh dk izHkkoA

l çeq[k ikfjfLFkfrdh ra=k ds izdkj] vkgkj J`a[kyk] vkgkj tky] ikfjfLFkfrdh ra=k esa ÅtkZ xfrdh (izokg)] HkwtSfod
jlk;u pozQ (Biogeochemical cycle) ] (xSlh; rFkk lsfMesaVjh)A

çk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Z

vkl&ikl ds LFkkuh; {ks=k dk Hkze.k ,oa losZ{k.k djsa rFkk fofHkUu izdkj ds thoksa ;Fkk ikS/s ,oa tUrqvksa dk uke lwphc¼ dj leqnk;]
[kk| J`a[kyk rFkk [kk|tky dks pkVZ isij ij ;kstukc¼ ,oa vkjs[kh; fp=k cukdj o.kZu djsaA

C

(Periods : 25)

(Periods : 30)

(Periods-20)
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oxZ&oxZ&oxZ&oxZ&oxZ&XI (çk;ksfxd)(çk;ksfxd)(çk;ksfxd)(çk;ksfxd)(çk;ksfxd)
vf/dre vad& vf/dre vad& vf/dre vad& vf/dre vad& vf/dre vad& 30

tho foKkutho foKkutho foKkutho foKkutho foKku

oxZµoxZµoxZµoxZµoxZµXI

çk;ksfxd çk;ksfxd çk;ksfxd çk;ksfxd çk;ksfxd (Practical) vè;;uvè;;uvè;;uvè;;uvè;;u
1. eq[; ç;ksx eq[; ç;ksx eq[; ç;ksx eq[; ç;ksx eq[; ç;ksx (Major Experiments)

(i) foPNsnu lw{en'khZ (Dissecting microscope) ds Hkkxksa dk vè;;uA
(ii) ;kSfxd lw{en'khZ (Compound microscope) ds Hkkxksa dk vè;;uA
(iii) ,dchti=kh (Monocot) ,oa f}chti=kh (Dicot) ikS/s ds ruk rFkk tM+ dk vuqizLFk dkV djds mudk vLFkk;h LykbZM~l

rS;kj djuk rFkk mudk mÙkdh; voyksdu djukA
(iv) es<+d ds ekal&rUrq ds LFkk;h LykbZM~l dk vè;;uA
(v) I;kt ds tM+'kh"kZ dh dksf'kdkvksa esa lelw=kh foHkktu dk vè;;u (vLFkk;h LykbZM~l cukdj)A
(vi) fuEufyf[kr fn;s x;s ikS/s ifjokj (family) ds iq"iksa dk rduhdh 'kCn ds lkFk o.kZu] iq"ih; lw=k ,oa iq"ih; fp=k (Floral

formula and floral diagram)A
(d) ekyoslh ([k) lksysuslh (x) ozQwlhisQjh (czklhdslh)
(?k) ysX;wehuslh (M-) dEikslhVh (p) xszeuh (iks,lh)

(vii) dsapqvk] frypV~Vk rFkk es<+d dk vkdkfjdh; vè;;uA
(viii) pkVZ ,oa izfr:i (Model) }kjk es<+d dk lkekU; vkarfjd nsgkax (General viscera) dk vè;;uA

2. y?kq  ç;ksx y?kq  ç;ksx y?kq  ç;ksx y?kq  ç;ksx y?kq  ç;ksx (Short Experiments)

(i) vfHklj.k ;a=k (Osmometer) }kjk vfHklj.k dk vè;;uA
(ii) cfg'peZ fNyds (Epidermal peels) esa çjl foy;rk (Plasmolysis) dk vè;;uA
(iii) cht@equDdk] fdlfe'k esa vUr'kks"k.k (Imibition) izfozQ;k dk vè;;uA
(iv) ikS/s esa CO

2 
ds [kir rFkk tUrq esa CO

2 
ds fudyus dk vè;;uA

(v) oxZ dksf"Bdk fof/ (quadrate method) }kjk ikni Lis'kht dh ckjEckjrk (frequency) dk fu/kZj.kA
3. fpUgu fpUgu fpUgu fpUgu fpUgu (Spotting)

(i) vkdkfjdhµ

(d) tM+@ruk@iÙkh ds :ikarj.k esa ls ,d&,dA

([k) iq"iozQe] iQy rFkk cht ls ,d&,dA

(x) es<+d ds dadky ls ,dA

(?k) ikni lewg ds ,d izfr:i (Specimen) dk dkj.k @ pfj=k o.kZu djrs gq, igpku (oxhZdj.k)A

(M-) tUrq lewg ds ,d izfr:i (Specimen) dk dkj.k @ pfj=k o.kZu djrs gq, igpku (oxhZdj.k)A

(ii) le`f¼ik'oZ (Isobilateral) ,oa i`"Bk/jh (dorsiventral) ifÙk;ksa esa ,d&,d dk vè;;u] ijkxuyh ds lkFk ijkx
vaMk'k; esa vaMk.kq (ovule) dk vè;;uA

(iii) vf/peZ (Integument), ikpu uyh (Intestine), o`Dd (Kidney), ;Ñr (Liver), vXuk'k; (Pancreas), vUr%lzkoh
xzafFk ;Fkk fiV~;wVjh] FkkbjkbZM] ,fMªuy] fyax&xzafFk (Gondes), tSls& vaMk'k; rFkk o`"k.k (Ovary and testes) esa ls
,d&,d dk vè;;u (LFkk;h LykbZM~l ds }kjk)A

4. tSo jlk;u tSo jlk;u tSo jlk;u tSo jlk;u tSo jlk;u (Biochemistry)

(i) ew=k esa ;wfj;k dh mifLFkfr dk irk yxkukA

40 ihfj;Mihfj;Mihfj;Mihfj;Mihfj;M

oxZ&oxZ&oxZ&oxZ&oxZ&XI vad Hkkjvad Hkkjvad Hkkjvad Hkkjvad Hkkj

1- ç;ksx ,oa fpUgu 20

2- ç;ksx'kkyk fjdkWMZ ,oa okbok 05

3- vuqla/ukRed çkstsDV fjdkWMZ ,oa okbok 05

dqy ;ksxdqy ;ksxdqy ;ksxdqy ;ksxdqy ;ksx 30

bdkbZbdkbZbdkbZbdkbZbdkbZ
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45 ihfj;Mihfj;Mihfj;Mihfj;Mihfj;M

(ii) jDr uewus @ ew=k esa 'kdZjk (Xywdkst Lrj) dh mifLFkfr dk irk yxkukA
(iii) ew=k esa ,YC;weu dh mifLFkfr dk irk yxkukA
(iv) ikS/ksa esa LVkpZ dh mifLFkfr dk irk yxkukA

5. ;kstuk dk;Zµ;kstuk dk;Zµ;kstuk dk;Zµ;kstuk dk;Zµ;kstuk dk;Zµ
Nk=kksa ls vk'kk dh tkrh gS fd ,d tk¡p ijd ;kstuk dk;Z tks ,d lIrkg dk gks] layXu gksdj okLrfod iz;ksx

djsaA muls ;g vk'kk dh tkrh gS fd fd;s x;s ;kstuk dk;Z dk izfrosnu lefiZr djsaxs rFkk lacaf/r ;kstuk dk;Z ds

tk¡pksijkar ifj.kke dk izLrqfrdj.k djsaxsA ;kstuk dk;Z dh lgh fn'kk izkIr djus gsrq f'k{kd ls ekxZn'kZu ysaxsA

C

oxZ&oxZ&oxZ&oxZ&oxZ&XII (lS¼kafrd)(lS¼kafrd)(lS¼kafrd)(lS¼kafrd)(lS¼kafrd)

le; & le; & le; & le; & le; & rhu ?kaVs vf/dre vad& vf/dre vad& vf/dre vad& vf/dre vad& vf/dre vad& 70

oxZµoxZµoxZµoxZµoxZµXII

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&I%%%%% çtuu vkSj  fodklµçtuu vkSj  fodklµçtuu vkSj  fodklµçtuu vkSj  fodklµçtuu vkSj  fodklµ

l ikS/ks a  es a  çtuuµ ikS/ks a  es a  çtuuµ ikS/ks a  es a  çtuuµ ikS/ks a  es a  çtuuµ ikS/ks a  es a  çtuuµ çtuu ds çdkj] iq"i dk iztuu Hkkx] ;qXed tuu (gametogenesis),  ijkx.k ,oa fu"kspu]
chtksa ,oa iQyksa dk fodklA

l euq"; es a  çtuu ,oa  fodklµ euq"; es a  çtuu ,oa  fodklµ euq"; es a  çtuu ,oa  fodklµ euq"; es a  çtuu ,oa  fodklµ euq"; es a  çtuu ,oa  fodklµ uj vkSj eknk esa iztuu ra=k] ySafxd&pfj=kksa ds fodkl esa fyax&gkeksZUl dh Hkwfedk]
ekfld pozQ] ;qXed dk fuekZ.k (;qXed tuu)] fu"kspu] jksi.k (fu/ku) % Hkzw.k dk fodkl] xHkZ/kj.k ,oa izlo
(Pregnancy and Parturation) , VsLV&V~;wc f'k'kq (vkbZ- Hkh- ,iQ-)A

l çtuu LokLF;µ çtuu LokLF;µ çtuu LokLF;µ çtuu LokLF;µ çtuu LokLF;µ tUe fu;a=k.k] xHkZ fujks/ ,oa ;kSu lapkfjr jksx (Sexually transmitted diseases) (STDs)A

çk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Z

iq"i ds iztuu vaxks@Hkkxksa dk vè;;u djukA ofrZdkxz ij ijkxufydk dh o`f¼ dk LFkk;h LykbM~l ds ekè;e ls vè;;u djukA
tk;kax (gynoecium) ds vaMk'k; ds vuqçLFk dkV rFkk mldk vLFkk;h LykbZM~l rS;kj djuk rFkk vaMk'k; ds vanj vaMk.kqvksa dk rFkk
muds O;oLFkk dk vè;;uA Lru/kjh ds o`".k rFkk vaMk'k; ds vuqizLFk dkV dk LFkk;h LykbZM~l dk vè;;u djuk rFkk ozQe'k% o`"k.k
ds vanj 'kqozQk.kqvksa dks rFkk Ovary ds vanj vaMk.kq dks igpkuuk rFkk ;qXed tuu ds fofHkUu voLFkk dk vè;;u djukA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&II%%%%% vkuqoaf'kdh vkSj  tSo fodklµvkuqoaf'kdh vkSj  tSo fodklµvkuqoaf'kdh vkSj  tSo fodklµvkuqoaf'kdh vkSj  tSo fodklµvkuqoaf'kdh vkSj  tSo fodklµ

l ifjp;

l es aMyoknµ es aMyoknµ es aMyoknµ es aMyoknµ es aMyoknµ esaMy dk ç;ksx % ,d ladj.k ,oa f}&ladj.k (monohybrid and dihybrid cross), esaMy dk
oa'kkxfr fu;eA thu vUr% fozQ;k (Gene interaction)µ viw.kZ izHkkfork ;k izcyrk] lg izHkkfork] cgq;qXefodYih
(Multiple alleles), jDr lewg] ,fiLVSfllA

l oa'kkxfr dk xq.klw=k  fl¼kar oa'kkxfr dk xq.klw=k  fl¼kar oa'kkxfr dk xq.klw=k  fl¼kar oa'kkxfr dk xq.klw=k  fl¼kar oa'kkxfr dk xq.klw=k  fl¼kar (Chromosome theory of Inheritance)µ µ  µ  µ  µ  lgyXurk ,oa thu fofue;
dksf'kdk nzO; oa'kkxfr] euq"; esa fyax&fu/kZj.k XX, Xy rFkk fyax&lgyXud oa'kkxfr rFkk tUetkr jksx ;Fkk
gheksiQhfy;k] o.kk±/rk (Colour blindness), fldy lsYM ,uhfe;kA

l thu dh vk/kjHkwr tkudkjh] xq.klw=k rUrq (Chromatin fibre) ,oa xq.klw=k (Chromosome)A

l Mh- ,u- ,- }S/h;dj.k (DNA replication), vkuqoaf'kd ladsr 'kCn (Genetic code), çfrfyfidj.k
(Transcription), vuqoknhdj.k (Translation)A

35 ihfj;Mihfj;Mihfj;Mihfj;Mihfj;M

oxZ&oxZ&oxZ&oxZ&oxZ&XII vad Hkkjvad Hkkjvad Hkkjvad Hkkjvad Hkkj

1- çtuu vkSj fodkl 06

2- vkuqokaf'kdh vkSj tSo&fodkl 18

3- tSo rduhdh ,oa mlds vuqiz;ksx 18

4- O;kogkfjd tho foKku ,oa ekuo dY;k.k 18

5- euq"; ,oa i;kZoj.k 10

;k sx;k sx;k sx;k sx;k sx 70

bdkbZbdkbZbdkbZbdkbZbdkbZ
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l thu vfHkO;fDr ,oa thu fu;a=k.k (Gene expression and gene regulation)A

l fofHkUurk dh izfozQ;k fofHkUurk dh izfozQ;k fofHkUurk dh izfozQ;k fofHkUurk dh izfozQ;k fofHkUurk dh izfozQ;k (Mechanism of variation)– xq.klw=k Lrj ij (ozQksekslkseuy ,cjslu) ,oa thuLrj ij
mRifjorZu ¾ (Mutation)A

l tSfod fodkl ds fl¼kar ,oa izek.k_ ySekdZokn] MkfoZu dk fl¼kar] fu;ksMkfoZuLeA

çk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Z

I;kt ds tM+ 'kh"kZ dh dksf'kdkvksa esa lelw=kh foHkktu ds fofHkUu voLFkkvksa esa xq.klw=k dh igpku ,oa xfr dk vè;;u djus gsrq
vLFkk;h LykbZM dk fuekZ.k djsa rFkk voyksdu djsaA

miyC/ LFkk;h LykbZM~l tks xzklgksij ds o`"k.k (testes) dk gks] mlesa v/Zlw=kh foHkktu ds nkSjku letkr xq.klw=kksa ds chp ozQkWflax
vksoj dk vè;;u djukA fofHkUu ikS/ksa rFkk tUrqvksa ds ledk;Z (analogous) rFkk letkr (homologous) vaxksa dk vè;;u djukA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&III%%%%% tSo rduhdh ,oa  mlds vuqç;ksxµtSo rduhdh ,oa  mlds vuqç;ksxµtSo rduhdh ,oa  mlds vuqç;ksxµtSo rduhdh ,oa  mlds vuqç;ksxµtSo rduhdh ,oa  mlds vuqç;ksxµ

l tSo rduhdh ds fofHkUu {ks=kksa dh vk/kjHkwr tkudkjhA

l lk/u&midj.k ,oa rduhd (Tools and techniques)A

l iquZla;ksth Mh-,u-,- rduhdh (Recombinant DNA Technology), vkuqokaf'kdh; :ikarfjr tho (Genetically

modified organisms), LokLF;] Ñf"k rFkk m|ksx esa mi;ksxA

l bUlqfyu ,oa chVh&dkWVuA

l Mh-,u-,- fiQaxj fizfUVaxA

çk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Z

U;wfDyd vEy ds igpku gsrq mÙkd&dkV (tissue section) dk LVsfuax djuk (,lhVks&dkWjfeu LVsfuax)A DNA dk izn'kZ cuk;saA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&IV%%%%% O;ogkfjd tho foKku ,oa  ekuo dY;k.k O;ogkfjd tho foKku ,oa  ekuo dY;k.k O;ogkfjd tho foKku ,oa  ekuo dY;k.k O;ogkfjd tho foKku ,oa  ekuo dY;k.k O;ogkfjd tho foKku ,oa  ekuo dY;k.k (Applied Biology and Human welfare)µµµµµ

l ifjp;

l i'kqikyu (animal husbandry), dqDdqV ikyu (Poultry), eRL; ikyu (fisheries), flYoh dYpj vFkkZr~ m|ku
Ñf"k (vke ,oa yhph)] ckxokuh Ñf"k (Horticulture), e/qeD[kh ikyu (apiculture), js'ke&dhM+ksa dk ikyu
(Sericulture) ds ckjs esa vk/kjHkwr tkudkjh] e[kkuk ,oa vkS"k/h; ikS/ksa dh Ñf"k ,oa mRiknuA

l Ñf"k] [kk| mRiknu ,oa [kk| izlaLdj.k (food processing) esa lq/kj_ [kk| izlaLdj.k ,oa lw{ethoA

l ikni iztuu ,oa mÙkd lEc¼Zu ds vk/kjHkwr rF; ,oa tkudkjhA

l ey&izca/u ,oa ÅtkZ mRiknu esa lw{ethoA

l çfrj{k.k (Immunology) ,oa Vhdk (vaccines) dh vk/kjHkwr vo/kj.kk ,oa tkudkjhA

l ijthoh ,oa jksxk.kqtud (Pathogens)A

l dSalj ,oa ,M~lA

l fd'kksjkoLFkk ,oa MªXl @ e|iku O;lu (abuse)A

çk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Z

Mcy&jksVh ds VqdM+s ij dod dh o`f¼ (mould) dk voyksdu ,oa vè;;uA jksxk.kqtud ,d dksf'kdh; tho ;Fkk ,UVvehck]
yslekfu;k Mksukokuh rFkk IykteksfM;e ds LFkk;h LykbZM~l dk vè;;u ,oa muls gksusokys jksx ds y{k.kksa ij fVIi.kh nsaA

bdkbZ&bdkbZ&bdkbZ&bdkbZ&bdkbZ&V%%%%% euq"; ,oa  i;kZoj.kµeuq"; ,oa  i;kZoj.kµeuq"; ,oa  i;kZoj.kµeuq"; ,oa  i;kZoj.kµeuq"; ,oa  i;kZoj.kµ

l ifjp;

l ikfjfLFkfrdh ra=k ij c<+rh tula[;k dk izHkkoA

l tSo lalk/uks a  dk laj{k.kµ tSo lalk/uks a  dk laj{k.kµ tSo lalk/uks a  dk laj{k.kµ tSo lalk/uks a  dk laj{k.kµ tSo lalk/uks a  dk laj{k.kµ oU;tho ,oa ou laj{k.k] ouksa dk egRo] ou dVko ls mRiUu gksusokys ladV ,oa
gkfu] oujksi.k] Hkkjrh; ou] oU; thoksa ds yqIr gksus ds dkj.k] ladV xzLr thoksa (endangered species) dh
vo/kj.kk (concept), ladVxzLr ,oa foyqIrizk; thoksa ds laj{k.k ,oa mik;A

l i;kZoj.kh; eqn~nsµ i;kZoj.k iznw"k.k] ok;q iznw"k.k] ty iznw"k.k] e`nk iznw"k.k] èofu iznw"k.k] fofdj.k iznw"k.k ds izHkko
,oa fu;a=k.k ds mik;A

l i;kZoj.kh; iznw"k.kA

35 ihfj;Mihfj;Mihfj;Mihfj;Mihfj;M

35 ihfj;Mihfj;Mihfj;Mihfj;Mihfj;M

30 ihfj;Mihfj;Mihfj;Mihfj;Mihfj;M
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çk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Zçk;ksfxd dk;Z

vius vklikl ds tyk'k;ksa ls ty bdV~Bk dj ty dk pH rFkk ty ik;s tkusokys thoksa rFkk lw{e thoksa dk vè;;u djukA
fofHkUu izdkj ds iznw"k.k dk pkVZ isij ij vkjs[kh fp=k cukdj iznw"k.k ds dkj.k] izHkko rFkk fu;a=k.k djus dh fof/ dk fcUnqokj o.kZu
pkVZ esa vafdr djsa rFkk d{kk eas bl ij O;k[;k djsaA bdkbZ&V ds fdlh Hkh fo"k;&oLrq dks vki ys ldrs gSa rFkk ml fo"k;&oLrq
vk/kfjr  pkVZ isij rS;kj dj d{kk esa iznf'kZr djsaxsA blesa f'k{kd ekxZn'kZu nsaxs rFkk O;k[;ku izLrqfrdj.k esa enn djsaxs rkfd O;k[;ku
djuk vklku ,oa Li"V gks tk;A

C

oxZ&oxZ&oxZ&oxZ&oxZ&XII (çk;ksfxd)(çk;ksfxd)(çk;ksfxd)(çk;ksfxd)(çk;ksfxd)
vf/dre vad& vf/dre vad& vf/dre vad& vf/dre vad& vf/dre vad& 30

tho foKkutho foKkutho foKkutho foKkutho foKku

oxZµoxZµoxZµoxZµoxZµXII

çk;ksfxd çk;ksfxd çk;ksfxd çk;ksfxd çk;ksfxd (Practical) vè;;uvè;;uvè;;uvè;;uvè;;u

1. eq[; ç;ksx eq[; ç;ksx eq[; ç;ksx eq[; ç;ksx eq[; ç;ksx (Major Experiments)

(i) fofHkUu iq"iksa ds iztuu vax dk vè;;uA
(ii) fofHkUu okgdksa (agencies) ;Fkk (ok;q] dhM+s) ds dkj.k iq"iksa esa ijkx.k vuqdqyrk dk vè;;uA
(iii) pkVZ ,oa ekWMy }kjk esa<+d dk ew=k tuu ra=k (urinogenital system) ,oa ifjogu ra=k (Circulatory system) dk

vè;;uA
(iv) frypV~Vk dk raf=kdk ra=k dk vè;;u (pkVZ vFkok ekWMy }kjk)A

2. y?kq  ç;ksx y?kq  ç;ksx y?kq  ç;ksx y?kq  ç;ksx y?kq  ç;ksx (Minor Experiments)

(i) miyC/ LFkk;h LykbM~l }kjk xzkWl gkWij (Grasshopper) ds o`"k.k (testes) esa v/Zlw=kh foHkktu ds fofHkUu voLFkkvksa
dk vè;;u ,oa fVIi.khA

(ii) miyC/ LFkk;h LykbZM~l }kjk mÙkd ds dkV (tissue section) esa U;wfDyd vEy dk vè;;u ,oa fVIi.khA
(iii) ikS/s ,oa tUrqvksa ds le:i (homologous) ,oa ledk;Z (analogous) vaxksa dk vè;;u ,oa fVIi.khA
(iv) 'kq"d okrkoj.k esa ik;s tkusokys ikS/s ,oa tUrqvksa dk vè;;u rFkk mudh vuqdqyrk ij fVIi.khA
(v) tyh; okrkoj.k esa jgusokys ikS/s ,oa tUrqvksa dk vè;;u] mldh vuqdqyurk ij fVIi.khA
(vi) miyC/ LFkk;h LykbZM~l }kjk es<+d ,oa [kjxks'k ds cykLVqyk (blastula) ,oa xzsLVqyk (gastrula) ds vuqizLFk dkV dk

vè;;uA
3. ikfjfLFkfrdh ikfjfLFkfrdh ikfjfLFkfrdh ikfjfLFkfrdh ikfjfLFkfrdh (Ecology)

(i) fofHkUu LFkkuksa ls e`nk dks ykdj vè;;u djuk rFkk mlds ueh dh ek=kk dks Kkr djukA
(ii) e`nk dh ty /kj.k {kerk (water holding capacity) rFkk pH Kkr djukA
(iii) fofHkUu LFkkuksa ds feV~Vh esa thoksa (e`nk&tSo) dk vè;;uA

4. ghesVksykWth ghesVksykWth ghesVksykWth ghesVksykWth ghesVksykWth (Haematology) ,oa ck;ksdsfeLVªh  ,oa  ck;ksdsfeLVªh  ,oa  ck;ksdsfeLVªh  ,oa  ck;ksdsfeLVªh  ,oa  ck;ksdsfeLVªh  (Biochemistry)

(i) gheksXyksfcuksehVj }kjk jDr esa gheksXyksfcu dk fu/kZj.kA
(ii) ghekslkbVksehVj }kjk jDr esa yky jDr d.k (RBC) ,oa 'osr jDr d.k (WBC) dh dqy x.kukA
(iii) ikni mÙkd ,oa tUrq mÙkd esa dkcksZgkbMªsV] izksVhu rFkk olk dk vè;;uA
(iv) ekuo esa A, B, O jDr lewg dk vè;;uA

5. okafNr fVIi.kh ds  lkFk fpUgu okafNr fVIi.kh ds  lkFk fpUgu okafNr fVIi.kh ds  lkFk fpUgu okafNr fVIi.kh ds  lkFk fpUgu okafNr fVIi.kh ds  lkFk fpUgu (Spotting)

(i) laozQe.k ,oa jksx mRiUu djusokyh tho ;Fkk ,Ldsfjl] iQkbysfj;k] ,UV vehck ,oa IykTeksfM;e esa ls ,dA
(ii) chtksa ls ,d A

oxZ&oxZ&oxZ&oxZ&oxZ&XII vad Hkkjvad Hkkjvad Hkkjvad Hkkjvad Hkkj

1- ç;ksx ,oa fpUgu 20

2- ç;ksx'kkyk fjdkWMZ ,oa okbok 05

3- vuqla/ukRed çkstsDV fjdkWMZ ,oa okbok 05

dqy ;ksxdqy ;ksxdqy ;ksxdqy ;ksxdqy ;ksx 30

40 ihfj;Mihfj;Mihfj;Mihfj;Mihfj;M

bdkbZbdkbZbdkbZbdkbZbdkbZ
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(iii) iQyksa ls ,d A
(iv) lelw=kh ,oa v/Zlw=kh foHkktu ds voLFkkvksa esa ls ,d (LFkk;h LykbZM~l)A
(v) ijkx vFkok ijkx tks ijkx ufydk ds lkFk gks (LFkk;h LykbZM~l)A
(vi) iztuu vaxksa esa ls ,d ;Fkk& Lru/kjh oxZ ds tUrqvksa ds o`"k.k (testes) rFkk vaMk'k; (Ovary) ds vuqizLFk dkV (miyC/

LFkk;h LykbZM~l) rFkk iq"i ds vaMk'k; ds vuqizLFk dkV dk vè;;uA
(vii) le:i (homologous) rFkk ledk;Z (Analogous) vaxksa esa ls ,dA

6. ;kstuk dk;Zµ;kstuk dk;Zµ;kstuk dk;Zµ;kstuk dk;Zµ;kstuk dk;Zµ
Nk=kksa ls vk'kk dh tkrh gS fd ,d tk¡p ijd ;kstuk dk;Z tks ,d lIrkg dk gks] layXu gksdj okLrfod iz;ksx

djsaA muls ;g vk'kk dh tkrh gS fd fd;s x;s ;kstuk dk;Z dk izfrosnu lefiZr djsaxs rFkk lacaf/r ;kstuk dk;Z ds
tk¡pksijkar ifj.kkeksa dk izLrqfrdj.k djsaxsA ;kstuk dk;Z dh lgh fn'kk izkIr djus gsrq f'k{kd ls ekxZn'kZu ysaxsA

C

BIOLOGY
CLASS-XI

UNIT-I : DIVERSITY IN LIVING WORLD

l Introduction and significance of biodiversity.

l Systematics (General introduction, Identification classification) and binomial and

Trinomial system of nomenclature, concept of Taxons.

l Classification of the living organisms : Five kingdom classification (Monera, Protista,

Fungi, Plantae and animalia) and Two kingdom system.

l System of Plant Classification (Artificial, Natural and phylogenetic systems) and animal

classification (Non-chordate upto phylum level and chordate upto class level)

l Elementary idea of Micro-organism : Viroids, Prions, Viruses (status of viruses),

bacteriophages, bacteria, cyanobacteria and their economic importance.

l Characteristic feature and elementary idea of different plant groups (Thallophyta,

Bryophyta, pteridophyta, Gymnosperm and Angiosperm).

l Botanical Garden, Zoological parks, Sanctuary, Natural musuems, herbaria.

KEY POINTS FOR DEVELOPING SUBJECT MATTER

l Meaning of Biodiversity and definition and its significance.

l Living organisms show a very large diversity in form and structure ranging from unicellular to very large

multicellular well differentiated bodies.

l For ease of study, they have been organised into categories on the basis of general characters (big i.e.

major group) and gradually further big groups have been categorised into smaller groups on the basis of

special characters and individuals as species and its variety (concept of Taxon).

l Principally, all living organisms can be placed in one or the other of five Kingdoms.

l Each kingdom is further sub-divided, there are several levels of organisation, the lowest in the hierarchy

being species.

35 Periods

COURSE STRUCTURE

Class-XI (Theory)

One Paper                                    Three Hours Max. Marks : 70

    Class-XI  Weightage

1. Diversity in living world 05

2. Structural organization and complexity in living organism 10

3. Cell : Structure and function 15

4. Plant Physiology 16

5. Human Physiology 16

6. Organism and Environment 10

                                                                                                Total 70

Unit
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l The Binomial system literally "two names" of classification is followed, where each organism has a latin

generic name with a specific epithet.

l Structure of viroids, Prions, viruses, bacteriophage, bacteria, cyanobacteria has to describe (in brief),

special characteristics of virus (characters regarding living and non-living thing). Economic importance

of such micro-organism has to illustrate with suitable examples.

PRACTICALS

l Study the large variation of living organisms in the neighbourhood, note their behaviour, characteristics

and categorize them into groups based on some common features. Study preserved specimens, at least

one representative of each group, to understand correlatives between the characteristics of organisms

and their systematic position. Learn how to collect, press, dry and prepare plant specimens with labels

(Common and weedy species) for the herebarium / museum.

UNIT-II : STRUCTURAL ORGANISATION AND COMPLEXITY IN LIVING ORGANISM

l Morphology of Plants :

* Morphology of roots, stems and leaf with their modification.

* Morphology of Inflorescence, flowers, fruits and seeds.

* Descriptions of different families on the basis of floral characters : Malvaceae,

Solanaceae, liliaceae, cruciferae, leguminasae, compositeae, graminae (Poaceae).

l Anatomy of Plants :

* Elementary idea about tissue system.

* Anatomical structure of root, stem and leaf, monocot and dicot plant.

* Morphological and anatomical structure of hydrophytic and xerophytic plant with

special reference to root, stem and leaf (only adaptive characters).

l Brief anatomy and function in animals :

* Tissue and its type.

* Digestive, respiratory, circulatory, nervous and reproductive systems of

Earthworm, cockroach, frog and rabbit.

KEY POINTS FOR DEVELOPING SUBJECT MATTER

l The general function of root, stem and leaf shows special function by their modification.

l Floral characteristics form the basis of classification and identification of Angiosperms. Each family has

economic, ornamental and medicinal value as possible as it is to be given examples. A list of plants with

binomial nomenclature is to be describe (local plants with local name should be described).

l Higher organisation of animals and plants is achieved through assembly of thousand / millions of cells

into specialised tissues that in turn form organs and organ systems. The organisation of the living body

shows division fo labour. Organisms show increasing complexity in structure and function from the

lower to the higher levels.

l Light and electron microscopes are used as tools for the study of tissues. Cells and cell organelles where

it is needed for precise structure and special function.

l The adaptive characters of hydrophytic plant and xerophytic plants have to describe on the morphological

and anatomical basis.

l The structure of the animal body shows a wide range in morphology and anatomy.

PRACTICALS

l Study the morphological characters of local plants. Study different type of tissue in plants and animals

by permanent slides and prepare temporary slides by cutting T.S. of root, stem and leaf of a suitable

plant (monocot and dicot) and observe in dissecting microscope and compound microscope. Description

of local flowering plants belonging to malvaceae, solanaceae, liliaceae, cruciferae, leguminosae and

graminae (poaceae). Study of one vertebrate and one invertebrate for their morphology and internal

organisation (through charts and models).

UNIT-III : CELL : STRUCTURE AND FUNCTION

l Introduction and elementary idea of Tools and techniques used in study of cell.

l Ultra structure of typical Eukaryotic cell and differences with Prokaryotic cell.

Differences between animal cell and plant cell.

l Protoplasm : Structure (chemical composition)

(Periods-40)

(Periods-30)
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l Cell membrane : Concept of unit membrane model, Fluid mosaic model, passive and

active transport.

l Cell wall

l Structure and function of cell organelles : Mitochondria, plastids, endoplasmic,

golgibodies / dictyosomes, ribosomes, lysosomes, vacuoles, cytoskeleton, microtubules,

centrioles, cilia and flagella, nucleus.

l Cell cycle : Cell division; Amitosis, Mitosis and Meiosis and their significance (animal

cell and plant cell).

l Biomolecules : Basic chemical constituents of living bodies, structure and functions

of carbohydrates, proteins, lipids and nucleic acids.

l Enzymes : Its types, properties and major function (elementary idea) ATP and other

energy rich compounds, Elementary ideas of vitamins and major functions.

KEY POINTS FOR DEVELOPING SUBJECT MATTER

l The cell organelles are designed to perform tasks such as synthesis, breakdown, respiration and transport.

Cellular respiration is to be dealt with respiratory chain (Electron transport system) of mitochondria and

oxidative phosphorylation. Chloroplast (a form of plastids), a brief description of electron transport

system and major differences with ETS of mitochondria. Major steps in photosynthesis as a function of

chloroplast is to be describe.

l Essential processes of cell division : Mitosis and meiosis are similar in animals and plants with some

basic differences.

l Living bodies contain different categories of macro and micromolecules.

l Macromolecules are of four broad categories.

l Carbohydrates are major energy reserves and also serve the function of providing structural support to

majority of living organisms.

l Proteins, the major macro group besides providing structural support, mediate many physiological

functions like catalysis, defence, transport and sensing.

l Enzymes are an important class of proteins, responsible for all metabolic activities of the cell. (Types of

enzymes and functions should be summerised in tubular form).

l Lipids serve as major components of membranes, as energy reserves and some hormones.

l The DNA has a double helical structure.

l Nucleic acids are the genetic material and are responsible for determining the protein synthesis.

l The major functions of vitamins and their deficiencies and excess causes disease (It can be summariesed

in tabular form).

PRACTICALS

l Observe suitable animal and plant cells (Sections and smears) to highlight similarities and differences

study of mitosis in onion root tip and animal cells (permanent slides). Test for carbohydrates (glucose

and starch), proteins and fats and their detection in suitable plant and animal materials. Make a fluid

mosaic model of plasma membrane.

UNIT-IV : PLANT PHYSIOLOGY

l Plant water relationship, water potential of cell, absorption of water and minerals,

ascent of sap, transpiration and mechanism of stomatal opening and closure, Xerophytic

adaptation for transpiration.

l Respiration l    Photosynthesis l     Plant growth and development

l     Growth regulator, Photoperiodism and vernelization.

KEY POINTS FOR DEVELOPING SUBJECT MATTER

l Cell to cell movement of water, food, gas and nutrients is dependent principally on concentration gradients

and diffusion.

l Substances are moved against concentration gradient through active transport.

l The plants lose water through their stomata.

l Transport of water over larger distances in plants on transpiration pull. Discuss transpiration in plants

using cobalt chloride method (as experiment).

l Root pressure is responsible for movement of waterup to short distances and for guttation.

(Periods-25)
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l Plants require a variety of mineral nutrients for their growth and development.

l Some plants are able to fix atmospheric nitrogen.

l Green plants use the C
3
 pathway to fix carbon dioxide and synthesize simple sugars in the presence of sunlight.

l Some plants have the C
3
 pathway.

l Sugar are oxidised by all living organisms to release energy.

l Some organisms derive energy from food anaerobically.

l This energy is trapped as ATP and utilised for all metabolic activities.

l Growth regulators regulate growth and development in plants.

PRACTICALS

l Demonstrate requirement of chlorophyll and light for photosynthesis. Study imbibition of water by seeds

or raisins. Study plasmolysis and osmosis. Study the effect of apical bud removal on plants. Study rate of

respiration in different plant materials.

UNIT-V : HUMAN PHYSIOLOGY

l Elementary ideas of physiology of digestion and absorption, respiration, circulation

and excretion.

l Movement and locomotion.

l Control and co-ordination : Nervous system, sensory system and endocrine systems.

KEY POINTS FOR DEVELOPING SUBJECT MATTER

l Food is broken down enzymatically in stages and nutrients absorbed as they pass through the alimentary canal.

l Difference between breathing and respiration is to describe. Breathing is a part of respiration and

respiration is a process of gaseous exchange (O
2
 and CO

2
) at organ, tissue cell and organelle levels

leading to oxidation of sugar in the cells.

l In the circulatory system (vascular system), the composition of body fluids as plasma, lymph and blood

is to be describe.

l The various components of the blood are involved in diverse functions.

l Gases, nutrients as well as waste products are transported in the body through the vascular system.

l Metabolic wastes produced in the body are eliminated by excretory system.

l Kidney play important role in excretion and osmoregulation.

l Nephron is the structural and functional unit of kidney and nitrogenous waste products and other excessive

waste products are filtered out through the tubule of nephron.

l Muscle is responsible for movement and locomotion of body. The Sarcomere is the functional unit of

myofibril of skeletal muscle. Due to Actin-myosin and other components of sarcomere interaction,

muscular contraction and relaxation provides movements in the body.

l Control and co-ordination require functional integration of neural and endocrine systems in the body.

Neuron is the structural and functional unit of nervous system. Endocrine system comprises hypothalmic

nuclei (hypothalmic regulatory hormones / factors), pitutary glands, thyroids, parathyroid, adrenal, gastro-

intestinal hormones, Islets of langerhans, gonads.

l Sense organs are specialised to receive different stimuli and transmit them to the brain. Stimuti are

propagated in form of action potential through the nerve fibre.

PRACTICALS

l Study the effect of temperature and pH on activity of Salivary amylase. Study of permanent slides of

human blood cells, study of permanent slide of skeletal muscle fibre of frog.

UNIT-VI : ORGANISM AND ENVIRONMENT

l Introduction of ecology.

l Concept of species, population, population dynamics, community, ecosystem, Biome

and biosphere.

l Ecosystem (Abiotic component and biotic component).

l Interaction of Abiotic factors and Biotic factors. Effects of population on physical

environment i.e. Climatic, edaphic and other abiotic factors.

l Types of major ecosystems. Food chain, food web, Energy flow in ecosystem,

Biogeochemical cycle (Gaseous and sedimentary).

(Periods-20)

(Periods-30)
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KEY POINTS FOR DEVELOPING SUBJECT MATTER

l In introduction of ecology, a brief of historical background of Ecology, basic concept of ecology with

used ecological terms with definition have to describe.

l Concept of species, population, community with appropriate definition has been given with a brief

explaination and example. Community with physical environment constitute a balanced and self sustaining

system i.e. ecosystems in a particular area, the ecosystems of particular climatic zone constitute biome

and ecosystems of earth i.e. Biosphere.

l Interaction within abiotic factors within biotic factors and between abiotic and biotic factors affects to each other.

l In ecosystem, various living organisms are arranged in a definite sequence according to their food habits.

The transfer of food energy from the source in plants through a series of organisms (arranged in a linear

manner) with repeated eating and being eaten is called food chain. These chains are interlinked with

each other at several points at which food energy transfer is called trophic level. It is the food chain

where at each trophic level, there is flow of energy. It ecosystem there are many food chains and all are

interlinked and forms a web like arrangement known as a food web.

l The chemical component of the ecosystem move in definite cycle – Biogas chemical cycle, Biogas

chemical cycles are of two types gaseous and sedimentary.

PRACTICALS

l Go to nearby local area and survey and make a list of different types of organisms (Plant and animals) and constitutes

community,  food chain and food web in chart  paper by drawing schemetric diagram and details.

C

PRACTICALS

Time : 3 Hours Marks : 30

  l Experiments and Spotting – 20 Marks

  l Classroom records and viva based on experiments – 05 Marks

  l Records of One investigatory project and viva based on the project – 05 Marks

C

PRACTICAL CLASSES FOR CLASS – XI

1. Major Experiments :

(i) Study parts of a dissecting microscope.

(ii) Study parts of a compound microscope.

(iii) Preparation of temporary slides of monocot and dicot stems and roots by cutting transverse

section (Histological observation).

(iv) Study of permanent slide of muscle fibre of frog.

(v) Study of mitosis in onion root tip cells (temporary slide preparation).

(vi) Description of flowres in technical terms with floral formula and floral diagram of plants from

following families :

(a) Malvaceae (b) Solanaceae (c) Brassicaceae (cruciferae)

(d) Leguminosae (e) Compositae (f) Poaceae.

(vii) Study external morphology of earthworm, cockroach and frog.

(viii) Study the general viscera of frog by chart & model.

2. Minor Experiments :

(i) Study of Osmosis by osmometer..   (ii) Study of Plasmolysis in epidermal peels.

(iii) Study of imbibition in seeds / raisins.

(iv) Study of CO
2 
consumption in plant and CO

2
 evolvment in animal.

(v) Determination of frequency of plant species by quadrate method.

3. Spotting :

1. Morphology –

(a) One from modification of roots / stems / leaves.  (b) One from inflorescence / fruit and seed.

(c) One from Skeleton of Frog.

(Periods-20)

(Periods-40)
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(d) One from specimen and identification with reasons (classification) – Plant group.

(e) One from specimen and identification with reasons (classification) – animal groups.

(f) One from permanent slides concern with histology.

2. One from leaf (Isobilateral and dorsiventral), pollen with pollen tube, ovules in the ovary.

3. One from Integument, intestine, kidney, liver, pancreas endocrine glands as pituitary, thyroid, adrenal,

gonads (ovary and testes), islets of Langerhanse in pancreas etc. in mammal. (Permanent slides).

4. Biochemistry :

(i)  To detect the presence of urea in urine.

(ii)  To detect the presence of sugar in urine / blood sample.

(iii)  To detect the presence of albumin in urine.

(iv)  To detect the presence of starch in plant.

5. Project work :

Student are expected to carry out one investigatory project that would engage them for about a week

in actual experimentation. They would be expected to submit a project report of the same that would

include presentation of the results obtained in their investigation. Take guideline from your concern

teacher for the right direction of project work.

C

CLASS-XII

UNIT-I : REPRODUCTION AND DEVELOPMENT

l Reproduction in Plants – Types of reproduction, reproductive part of flower,

gametogenesis, pollination and fertilization; Development of seeds and fruits.

l Reproduction and development in Human – Reproductive system in male and female;

Role of sex-hormones in the development of sexual characters, menstrual cycle,

production of gametes (gametogenesis), fertilization, implantation, embryo

development, pregnancy and parturation, Test-tube baby (IVF).

l Reproduction Health – Birth control, contraception and sexually transmitted diseases (STDs).

KEY POINTS FOR DEVELOPING SUBJECT MATTER

l Plant show negetative, asexual and sexual reproduction.

l In flowering plants (Angiosperms), the flower contains reproductive organs i.e. androecium (male

reproductive organ) and gynoecium (female reproductive organ. They may be unisexual or bisexual.

l There are different ways of pollination in which pollen grains reach to stigma.

l The male gametes are produced in the pollen tube, while the female gamete is produced in the embryosac.

l Double fertilization leads to the formation of embryo and endosperm.

l In animals (ex. human) testes produce sperms and ovaries produce ova.

l Both male and female gametes production is under hormonal regulation; production of ova is a cyclic

process (menstrual cycle).

l The genetic make up of the sperms determine the sex of the unborn child.

l The fertilized egg (Zygote) implants in the uterine wall where it remains connected with the mother till

birth.

COURSE STRUCTURE

Class-XII (Theory)

One Paper                                    Three Hours Max. Marks : 70

    Class-XII  Weightage

1. Reproduction and development 06

2. Genetics and organic evolution 18

3. Biotechnology & its application 18

4. Applied Biology and human welfare 18

5. Man and Environment 10

                                                                                                Total 70

35 Periods

Unit
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l The Zygote undergoes cleavage and then passes through different stages of development leading to the

formation of three germinal layers.

l After completion of the gestation period, a fully developed baby is delivered.

l Contraceptive methods interfere with one or more of the following. Gamete production, ovulation, sperm

delivery, fusion of gametes and implantation. These methods of birth control thus help in family planning.

l In IVF the ova is fertilized using a donor sperm outside the body and the fertilized ova is implanted in

the uterus for further development.

l Abortion is legal, but not recommended for birth control, prenantal sex determination is illegal.

l Safe sex can help to prevent sexually transmitted diseases and AIDS.

PRACTICALS

l Study of the reproductive parts of flower. Study of permanent slides of pollen tube growth on the stigma.

Study of T. S. of ovary of gynoecium in temporary slide preparation to see ovules and its arrangement.

Study of permanent slides of TS of mammalian testes and ovary to locate sperm and ovum and stages of

gametogenesis.

UNIT-II : GENETICS AND ORGANIC EVOLUTION

l Introduction

l Mendelism – Mendel's experiments of monohybrid and dihybrid cross, Mendel's law

of inheritance.

l Gene interaction – Incomplete dominance, co-dominance, multiple alleles (blood

groupings), Epistasis.

l Chromosome theory of inheritance, linkage and crossing over, cytoplasmic inheritance.

Sex-determination in human beings : XX, Xy, Sex-linked inheritance and cogenital

diseases ex. Haemophilia, colour blindness, Sickle celled anaemia.

l Elementary idea of Gene, chromatin fibre and chromosome.

l DNA – replication, Genetic code, transcription and translation.

l Gene expression and regulation

l Mechanism of variation – at chromosome level (chromosomal abberation and it gene

level (mutation).

l Theories and evidences of organic evolution, Lamarckism, Darwinism and Neo-

Darwinism.

KEY POINTS FOR DEVELOPING SUBJECT MATTER

l Plant and animals show Mendelian inheritance.

l Organisms may also show cytoplasmic inheritance.

l DNA constitutes gene which carries information from one generation to the next.

l Genes on the same chromosomes show linkage and are inherited together unless crossing over occurs.

l Concept of chromosome which is made up of super and super coiling of chromatin fibre (chromatin fibre

is the DNA strand wrapped by proteins).

l The lac operon exemplifies a typical model of gene regulation.

l Diversity in animals and plants arises out of variations in the genetic material.

l Mutation is an important source of variation. Before it, a brief of chromosomal abberation should be

given.

l Further, variations in genetic material would affect the entire population over generations to give rise to

new species and, therefore, lead to evolution.

l The process of evolution is explained by various theories (lamarckism, Darwinism and Neo-Darwinism).

Different types of evidences support the theories.

PRACTICALS

l Study mitosis in onion root tips to see the chromosome and its movement in different stages of mitosis

(temporary slide preparation). Observe crossing over of homologus chromosomes in meiosis in the

grasshopper testis (permanent slide). Study analogous and homologous organs in various plants and

animals.

45 Periods
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UNIT-III : BIOTECHNOLOGY AND ITS APPLICATIONS

l Elementary idea of components of Biotechnology.

l Tools and techniques.

l Recombinant DNA technology, Genetically modified (GM) organism– Application

in health, Agriculture and Industries.

l Insulin and BT-Cotton.

l DNA finger printing

KEY POINTS FOR DEVELOPING SUBJECT MATTER

l DNA is a long polymer than can be edited by cutting and joining in any desired way. The edited DNA

molecule (recombinant DNA) can be reintroduced into microbes, animals or plants to create genetically

modified (GM) organisms or transgenics.

l rDNA technology is the very base of many applications in biotechnology – for example to produce

desired drugs and for gene therapy.

l rDNA technology plays important role in the development of high yielding high resistance and pest

resistance varieties of crop plants.

l The foods of such variety (GM food) and crops has raised several questions regarding its bio-safety

from the point of human consumption, environment and other social issues.

l A combination of classical breeding with rDNA technology and genetic modification has great potential

for animal breeding.

l While cloning has been in use for plants since several decodes, use of the technique in animals, particularly

human cloning, raises several ethical and other issues.

l rDNA technology (gene therapy) can provide effective remedies for several genetic disorders.

l DNA finger printing is also used for identification and crime detection.

PRACTICALS

l Stain tissue section for nucleic acids (aceto-carmine staining), Make a model of DNA.

UNIT-IV : APPLIED BIOLOGY AND HUMAN WELFARE

l Introduction

l Elementary idea of animal husbandry, poulty, fisheries, silviculture (litchi, mango),

Horticulture, Apiculture, Sericulture, Cultivation of Makhana and Medicinal plants.

l Improvement in agriculture, food production and food processing, food processing

and micro organisms.

l Basic concepts of plant breeding and tissue culture.

l Microbes in sewage treatment and energy generation.

l Basic concept of Immunology, vaccines.

l Parasites and pathogens.

l Cancer and AIDS

l Adolescence and drug / alcohol abuse.

KEY POINTS FOR DEVELOPING SUBJECT MATTER

l Our (Bihar) state has large scope for animal husbandry, poultry, Fisheries, silviculture, Horticulture,

Apiculture and Sericulture. An account of methods of culture and their improvement has to be given. In

animal husbandry, poultry and Fisheries, their maintainance and nutritional improvement are needed to

describe for maximum production of milk, eggs and chicken and fishes. There is large scope and ground

for cultivation of Makhana and fishes in North Bihar. Emphasis on cultivation of medicinal plant is to be

considered.

l Improvement in Agriculture, food production and food processing in Agriculture, food production and

food processing is the ultimate goal for maximum yield at food storage level. How can we prevent

fermentation of liquid food and other food sporlage ?

l The human body has its ovon defence mechanism.

l Our body is capable of producing millions of types of antibodies to trap / remove and overcome the

adverse affects of these foreign bodies / chemicals.

35 Periods
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l However, against some infections organisms we need to develop antibodies in advance i.e. accquired

immunity.

l Vaccination can help in developing immunity to specify diseases.

l Genetically engineered micro-organisms are serving as bioreactors for production of vaccines and drugs.

l Infections organisms like helminthes (Ascaries, Filaria) protozoa (Amoebiasis, Malaria, Kala-a-azar),

bacteria (Typhoid, pneumonia), viruses (common cold, AIDS) and fungi (Ringworm) attacks specific

system of our body and produce characteristic symptoms. Disease caused by such parasites have individual

preventive measure and medicine. Some of these preventive measures demand improved personal hygiene

and living conditions.

l Traditional plant breeding has been the method of creating varieties that are high on yield, resistance to

pests and diseases and adapted to a given climatic condition. This has been the source of green revolution

in India.

l New methods of propagation using tissue culture and genetic alteration using rDNA technology provide

novel methods of crop improvement, horticulture pest resistance.

l Microbes thrine by dehydration / conservation of organic and inorganic compounds. These characteristic

of microbes can be exploited to household products (yoghurt / vinegar).

l Diseases like cancer and AIDS – the major cause of death in the modern world-need adequate preventive

/ control measures.

l Some people who are unable to handle the emotional stress and strain of growing up (adolescent) find

apparent relief in actions like drug and alcohol consumption; in reality a non-solution since it leads to

severe repercussious like physiological and emotional disorders.

PRACTICALS

l Study and observe fungal growth (mould) on the bread. Study the permanent slides of pathogenic protozoan

(Entamoeba, Leismania donovani, plasmodim) and Comment on the symptoms of the diseases that they

cause.

UNIT-V : MAN AND ENVIRONMENT

l Effect of increasing population on Ecosystem.

l Conservation of biological resources – Wildlife and forest conservation. Importance

of forests, hazards of deforestation, afforestation, Indian forests; causes for extinction

of some wild life. Concept of endangered species, Measures and steps for conservation

of endangered species.

Environmental Issues –

l Environmental pollution; Air pollution, water pollution, soil pollution, noise pollution,

radiation pollution, their effects and methods of control.

l Environmental laws.

KEY POINTS FOR DEVELOPING SUBJECT MATTER

l In nature, all the ecological factors interacting to each other in balanced way and form a self sustaining

balanced environment i.e. ecosystem.

l Due to man-made activities, increasing population make a pressure on the ecological factors and pressure

going beyond the limit ecological factors are unbalanced and disturbed and ultimately ecosystem of

particular area is disturbed.

l The cascading effect of disturbed ecosystem is visualised in deforestation. Destruction of natural habitat

of wildlife resulting into its extinction and being endangered, due to destrucction of habitat of wild

animals, people of nearby area are disturbed due to infilteration of such wild animals. The forest acts as

wind break, it lessens the velocity of wind during storm and control foods. Community (biotic component)

is disturbed due to unbalanced system of food chain and food web.

l For balancing the ecosystem conservation of biological resources is essential.

l Increasing population, urbanisation, establishment of industries, factories, use of automobiles, sound

system and radioactive substances and other man made activity result into pollution, Microbes is helpful

in sewage treatment.

l Development is a continuous process. Development should be without disturbing the environment, it is

to be discussed.

30 Periods
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l The 'silent valley' as a case study, to understand the value of environment impact assessment and role of

peoples participation.

PRACTICALS

l Collect water from any water bodies around you and study them for pH and presence of any living

organism and micro-organism. Make schematic diagram on chart paper showing different types of pollution

and describe pointwise about cause of pollution, effects and method of control ad explain it inclass. You

can take any topics of Unit-V and explain it by making schematic diagram on chart paper and demonstrate

in class. Teacher will provide guidelines and make easy explaination by students.

C

PRACTICALS

Time : 3 Hours Marks : 30

  l Experiments and Spotting – 20 Marks

  l Classroom records and viva based on experiments – 05 Marks

  l Records of One investigatory project and viva based on the project – 05 Marks

C

PRACTICAL CLASSES FOR CLASS – XII

1. Major Experiments :

(i) Study of the reproducing part of different flowers.
(ii) Study of flowers adapted to pollination by different agencies (wind, insect)
(iii) Study of urinogenital system and circulatory system of frog. (by chart and models)
(iv) Study of nervous system of Cockroach. (by chart and models)

2. Minor Experiments :

(i) Study of stages of meiosis in grasshopper testes and comment. (available permanent slide)
(ii) Study tissue section for nucleic acid (acetocarmine stain, permanent slide) and comment.

(available permanent slide)
(iii) Study of homologous and analogous organs in plants and animals and comment.
(iv) Study plants and animals of aquatic conditions. Comment upon on their adaptations.
(v) Study plants and animals found in dry conditions. Comment upon their adaptation.
(vi) Study of t.s. of blastula and gastrula of frog and rabit. (available permanent slide)

3. Ecology :

(i) Collect and study soil from different sites and study them for moisture content.
(ii) Study the pH and water holding capacity of soil.
(iii) Study the soil biota from different sites.

4. Haematology and Biochemistry :

(i) Determination of Haemoglobin in blood by Haemoglobinometer.
(ii) Total count of RBC and WBC in blood b y Haemocytometer.
(iii) Study of carbohydrate, protein and fats in plant and animals tissues.
(iv) Study of Human A, B, O blood groups.

5. Spotting with suitable comments :

(i) One from infections and disease due to organisms like helminthes (Ascaris, filaria), Entamoeba,
plasmodium.

(ii) One from seeds.
(iii) One from fruits.
(iv) One from stages of mitosis and meiosis (permanent slides).
(v) Pollen showing (with pollen tube)
(vi) One from reproductive organs as T.S. of testes and T.S. of ovary in mammal (permanent slide)

, T.S. of ovary of flower.
(vii) One from homologous and analogous organs.

6. Project work :

Student are also expected to carry out one investigatory project that would engage them for about a
week in actual experimentation. They would be expected to submit a project report of the same that
would include presentation of the results obtained in their investigation. Take guidelines from concerned

teacher for the right direction of project work.
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COMPUTER SCIENCE

Class : XI-XII

"... It is unworthy of excellent men to lose hours like slaves in the labour of calculation which could

safely be regulated to anyone else if machines were used.." said Leibnitz in the beginning of seventeenth

Century.

Farsighted vision, in-depth study accompanied by target-oriented effort of such torchbearers have ushered

in an age of computers.

Be it Science or Engineering, medical world or launching Space Shuttles, Study of Universe or global

communications, Research and Development of Edutainment – the core ingredient is computer.

Learning Objectives :

l. To understand the problem statement.

2. To develop logic for problem solving.

3. To understand the concept of Object Oriented Methodology.

4. To implement Object Oriented Programming using C++

5. To understand the concept of working with Relational Database.

6. To understand the basic concept of algebra of logic.

7. To understand and explore the world of communication and networks.

Competencies :

The student will be proficient in the following :

l. Identification of a Computer System.

2. Categorisation of parts of an objective system.

3. Problem Solving.

4. Designing an efficient logic using object oriented approach for solution development.

5. Database handling.

6. Logic Circuit designing.

CLASS-XI (THEORY)

Duration : 3 hours Total Marks : 70

UNIT-1 : Computer Fundamentals

l Evolution of Computers; Basics of computer and its operation : Functional Components and their

inter-connections, concept of Booting, Use of Operating System for directory listing, hierarchial directory
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structure, renaming, deleting files / folders, formatting floppy, copying files, concepts of path and

pathname, switching between tasks, installation / removal of applications;

Software Concepts :-

Types of Software : System Software, Utility Software and Application Software;

System Software : Opearing System, Compilers, Interpreters and Assembler;

Operating System : Need for operating system, Functions of Operating System (Processor Management,

Memory Management, File Management and Device Management), Types of operating system –

Interactive (GUI based), Time Sharing, Real Time and Distributed; Commonly used operating systems

Solaris, UNIX, LINUX, Mac OS, MS Windows;

General Functionalities of an Operating System to be illustrated and implemented using any of the above

operating systems.

UNIT-2 : Programming Methodology

l General Concepts; Modular approach; Clarity and Simplicity of Expressions, Use of  proper Names for

identifiers, Comments, Indentation; Documentation and Program Maintenance; Running and Debugging

programs, Syntax Errors, Run-Time Errors, Logical Errors;

Problem Solving Methodology and Techniques : Understanding of the problem, Identifying minimum

number of inputs required for output, Step by step solution for the problem, breaking down solution into

simple steps, Identification of arithmetic and logical operations required for solution, Using Control

Structure : Conditional control and looping (finite and infinite);

UNIT-3 : Introduction to Programming in C++

l "Object Oriented Technology is regarded as the ultimate paradigm for the modeling of information, be

that information data or logic. The C++ has by now shown to fulfill this goal."

Programming by Example in C++ Language :

C++ character set, C++ Tokens (Identifiers, Keywords, Constants, Operators), Structure of a C++ Program

(include files, main function); Header files – iostream.h. iomanip.h; cout, cin; Use of I/O operators

(<< and >>), Use of endl and setw (), Cascading of I/O operators, Error Messages; Use of editor, basic

commands of editor, compilation, linking and execution; standard input / output operations from C

language; gets(), puts() of stdio.h header file;

Data Types, Variables and Constants :

l Concept of Data types; Built-in Data types : char, int, float and double; Constants : Integer Constants,

Character Constants (Backslash character constants – \n, \t), Floating Point Constants, String Constants;

Access modifier : const; Variables of built-in data types, Declaration / initialisation of variables,

Assignment statement : Type modifier ; signed, unsigned, long;

Operators and Experessions :

l Operators Arithmetic operators (–, +, *, /, %), Unary operator (–), Increment and Decrement Operators

(–, ++), Relational operators (>, >=, <, <=, = =, !=), Logical operators (!, &&, ||), Conditional operator

: <condition>?<if true>:<else>; Precedence of Operators; Expressions; Automatic type conversion in

expression, Type casting; C++ shorthand's (+=, –=, *=, /=, %=);

Flow of Control :

l Conditional statements : if-else, Nested if, switch..case..default, Nested switch..case, break statement

(to be used in switch..case only); Loops : while, do - while, for and Nested loops;

Structured Data Type : Array

l Declaration / initialisation of One-dimensional arry, Inputting array elements, Accessing array elements,

Manipulation of Array elements (sum of elements, product of elements, average of elements, linear

search, finding maximum / minimum value);

Declaration / Initialization of a String, string manipulations (counting vowels / consonants/ digits/special

characters, case conversion, reversing a string, reversing each word of a string);

String Functions :

l Header File : string.h

Function : isalnum (), isalpha(), isdigit(), islower(), isupper(), tolower(), toupper ();
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Character Functions :

l Header File : ctype.h

Functions : isalnum (), isalpha(), isdigit(), islower(), isupper(), tolower(),  toupper (); strepy(),

streat (), strlen(), stremp(), strempi();

Mathematical Functions :

l Header File : math.h, stdlib.h;

Functions : fabs(), log(), log10(), pow(), sqrt(), sin(), cos(), abs(),

Other Functions :

l Header File : stdlib.h;

Functions : randomize(), random();

Two-dimensional Array :

l Declaration / initialisation of a two-dimensional array, inputting array elements Accessing array elements,

Manipulation of Array elements (sum of row element, column elements, diagonal elements, finding

maximum / minimum values);

User Defined Functions :

l Defining a function; function prototype, Invoking / calling a function, passing arguments to function

specifying argument data types, default argument, constant argument, call by value, call by reference,

returning values from a function, calling functions with arrays, scope rules of functions and variables;

local and global variables.

Event Programming : Games as examples

l General Guidelines : Initial Requirement, developing an interface for user (it is advised to use text based

interface screen), developing logic for playing the game and developing logic for scoring points.

1. Memory Game : A number guessing game with application of 2 dimensional arrays containing randomly

generated numbers in pairs hidden inside boxes.

2. Cross 'N Knots Game : A regular tic-tac-toe game.

3. Hollywood / Hangman : A word Guessing game.

4. Cows 'N Bulls : A word/number Guessing game.

UNIT-4 : Computer System Organisation

l Number system : Binary, Octal, Decimal, Hexadecimal and conversion between two different number

systems, Integer, Floating Point, 2's complement of number from base-2;

Internal Storage encoding for Characters : ASCII, ISCII (Indian scripts Standard Code for Information

Interchange), and UNICODE, Microprocessor, Basic concepts, Clock speed (MHz, GHz), 16 bit, 32 bit,

64 bit processors; Types – CISC, RISC; Concept of System Buses, Address bus, Data bus,

Concepts of Accumulator, Instruction Register, and Program Counter.

Commonly used CPUs and CPU related terminologies : Intel Pentium Series, Intel Celeron, Cyrix,

AMD Series, Xeon, Intel Mobile, Mac Series; CPU Cache; Concept of heat sink and CPU fan,

Motherboard; Single, Dual and Multiple processors;

Types of Memory : Cache (L1, L2), Buffer, RAM (DRAM, SDRAM, RDRAM, DDRAM), ROM (PROM,

EPROM), Hard Disk Drive, Floppy Disk Drive, CD/DVD Drive; Access Time;

Input Output Ports / Connections : Power connector, Monitor Socket, Serial (COM) and Parallel

(LPT) port, Universal Serial Bus port, PS-2 Port, SCSI port, PCI/MCI socket, Keyboard socket, Infrared

port (IR), audio/speaker socket, Mic socket; data Bus; external storage devices connected using I/O

ports;

Keyboards : Qwerty, Inscript, Multilingual, Dvorak.

Printers : Dot Matrix Printer, Line Printer, Deskjet / Inkjet / Bubblejet Printer, Laser Printer;

Power Supply : Switched Mode Power Supply (SMPS): Elementary Concept of Power Supply : Voltage,

Current, Power (Volt, Ampere, Watt), SMPS supplies – Mother Board.

Power Conditioning Devices : Voltage Stabilizer, Constant Voltage Transformer (CVT), Uninterrupted

Power Supply (UPS) – Online and offline.

Note : Students should be asked to prepare a e-governance report of an organization describing the

Computer System Configuration, Input Output Mechanism, Encoding scheme and Software Installation.
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CLASS-XI (PRACTICAL)

Duration : 3 hours Total Marks : 30

1. Programming in C++

One programming problem in C++ to be developed and tested in Computer during the examination.

Marks are allotted on the basis of following :

Logic : 05 Marks

Documentation / Indentation : 02 Marks

Output presentation : 03 Marks

2. Project Work 10

(As mentioned in general guidelines for project, given at the end of the curriculum)

3. Practical File 05

Must have minimum 15 programs from the topics covered in class-XI course.

4. Viva Voce 05

Viva will be asked from syllabus covered in Class-XI and the project developed by student.

C

CLASS-XII (THEORY)

Duration : 3 hours Total Marks : 70

.oNtinU emaNtinU skraM

.1 ++CnignimmargorP 03

.2 erutcurtSataD 61

.3 LQSdnaesabataD 8

.4 arbeglAnaelooB 8

.5 stpecnockrowteNdnanoitacinummoC 8

07

UNIT-1 : PROGRAMMING IN C++

REVIEW : C++ covered in Class-XI,

Defining a symbol name using typedef keyword and defining a macro using #define directive; Need for

User defined data type;

l Structures : Defining a Structure, Declaring structure variables, Accessing structure elements, Passing

structure to Functions as value and reference argument / parameter, Function returning structure, Array

of structures, passing an array of structure as argument / a parameter to a function;

l Object Oriented Programming : Concept of Object Oriented Programming – data hiding, Data

encapsulation, Class and Object, Abstract class and Concrete class, Polymorphism (Implementation of

polymorphism using Function overloading as an example in C++); Inheritance, Advantages of Object

Oriented Programming over earlier programming methodologies.

l Implementation of Object Oriented Programming concepts in C++ : Definition of a class, Members

of a class – Data Members and Member Functions (methods), Using Private and Public visibility modes,

default visibility mode (private); Member function definition : inside class definition and outside class

definition using scope resolution operator (::); Declaration of objects as instances of a class; accessing

members from object(s), Array of type class, Objects as function arguments – pass by value and pass by

reference;
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l Constructor and Destructor :

Constructor : Special Characteristics, Declaration and Definition of a constructor, Default Constructor,

Overloaded Constructors, Copy Constructor, Constructor with default arguments.

Destructor : Special Characteristics, Declaration and definition of destructor;

Inheritance (Extending Classes) : Concept of Inheritance, Base Class, Derived Class, Defining derived

classes, protected visibility mode; Single level inheritance, Multilevel inheritance and Multiple

inheritance, Privately derived, Publically derived and Protectedly derived class, accessibility of members

from objects and within derived class(es);

l Data File Handling : Need for a data file, Types of data files – Text file and Binary file;

Basic file operations on text file : Creating / Writing text into file, Reading and Manipulation of text

from an already existing text File (accessing sequentially);

Binary File : Creation of file, Writing data into file, Searching for required data from file, Appending

data to a file, Insertion of data in sorted file, Deletion of data from file, Modification of data in a file;

Implementation of above mentioned data file handling in C++;

Components of C++ to be used with file handling :

Header file : fstream.h; ifstream, ofstream, fstream classes;

Opening a text file in in, our, and app modes;

Using cascading operators for writing text to the file and reading text from the file; open(), get(), put(),

getline() and close() functions; Detecting end-of-file (with or without using eof() function); Opening a

binary file using in, out, and app modes;

Open(), read(), write() and close() functions; Detecting end-of-file (with or without using eof() function);

tellg(), tellp(), seekg(), seekp() functions.

Pointers : Declaration and Initialization of Pointers; Dynamic memory allocation / deallocation

operations; new, delete; Pointers and Arrays : Array of Pointers, Pointer to an array (1 dimensional

array), Function returning a pointer, Reference variables and use of alias; Function call by reference,

Pointer to structures : Deference operator : *, –>; self referencial structures;

UNIT-2 : DATA STRUCTURES

Arrays : One and two Dimensional arrays : Sequential allocation and address calculation;

One dimensional array : Traversal, Searching (Linear, Binary Search), Insertion of an element in an

array, deletion of an element from an array, Sorting (Insertion, Selection, Bubble sort), concatenation of

two linear arrays, merging of two sorted arrays.

Two dimensional arrays : Traversal, Finding sum / difference of two NxM arrays containing numeric

values, Interchanging Row and Column elements in two dimensional array;

l Stack (Array and Linked implementation of Stack ) : Operations on Stack (PUSH and POP) and its

Implementation in C++, Converting expressions from INFIX or POSTFIX notation and evaluation of

Postfix expression;

l Queue (Circular Array and Linked Implementation) : Operations on Queue (Insert and Delete) and

its Implementation in C++.

UNIT-3 : DATABASES AND SQL

l Database Concepts : Relational data model : Concept of domain, tuple, relation, key, primary key,

alternate key, candidate key;

Relational algebra : Selection, Projection, Union and Cartesian product;

l Structured Query Language : General Concepts : Advantages of using SQL, Data Definition Language

and Data Manipulation Language ;

Data types : NUMBER, CHARACTER, DATE;

SQL commands :

CREATE TABLE, DROP TABLE, ALTER TABLE, UPDATE....SET...., INSERT, DELETE; SELECT,

DISTINCT, FROM, WHERE, IN, BETWEEN, GROUP BY, HAVING, ORDER BY :

SQL functions : SUM, AVG, COUNT, MAX and MIN;

Note : Implementation of the above mentioned commands could be done on any SQL supported software.

UNIT-4 : BOOLEAN ALGEBRA
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l Binary-valued Quantities, Boolean Variable, Boolean Constant and Boolean Operators; AND, OR, NOT;

Truth Tables; Closure Property, Commutative Law, Associative Law, Identity law, Inverse law, Principle

of Duality, Idem potent Law, Distributive Law, Absorption Law, Involution law, Demorgan's Law and

their applications;

Obtaining Sum of Product (SOP) and Product of Sum (POS) form from the Truth Table, Reducing Boolean

Expression (SOP and POS) to its minimal form, Use of Karnaugh Map for minimisation of Boolean

expressions (up to 4 variables);

Basic Logic Gates (NOT, AND, OR, NAND, NOR) and their use in circuits.

UNIT-5 : COMMUNICATION AND NETWORK CONCEPTS

l Evolution of Networking : ARPANET, Internet, Interspace;

Different ways of sending data across the network with reference to switching techniques;

Data Communication terminologies : Concept of Channel, Baud, Bandwidth (Hz, KHz, MHz) and Data

transfer rate (bps, kbps, Mbps, Gbps, Tbps);

Transmission media : Twisted pair cable, coaxial cable, optical fiber, infrared, radio link, microwave

link and satellite link.

Network devices : Modem, Rj45 connector, Ethernet Card, Hub, Switch, Gateway;

Different Topologies – Bus, Star Tree; Concepts of LAN, WAN, MAN;

Protocol : TCP / IP, File Transfer Protocol (FTP), PPP, Level-Remote Login (Telnet), Internet, Wireless

/ Mobile Communication, GSM, CDMA, WLL, 3G, SMS, Voice Mail, Application Electronic Mail,

Chat, Video Conferencing;

Network Security Concepts : Cyber Law, Virus threats and prevention, Firewall, Cookies, Hacking;

WebPages : Hyper Text Markup Language (HTML), eXtensible Markup Language (XML); Hyper Text

Transfer Protocol (HTTP); Domain Names; URL; Protocol Address; Website, Web browser, Web Servers;

Web Hosting.

C

CLASS-XII (PRACTICAL)

Duration : 3 hours Total Marks : 30

1. Programming in C++

One programming problem in C++ to be developed and tested in Computer during the examination.

Marks are allotted on the basis of following :

Logic : 05 Marks

Documentation / Indentation : 02 Marks

Output presentation : 03 Marks

Notes : The types of problems to be given will be of aplication type from the following topics.

l Arrays (One dimensional and two dimensional)

l Array of structure

l Stack using arrays and linked implementation

l Queue using arrays (circular) and linked implementation.

l Binary File Operations (Creation, Displaying, Searching and modification)

l Text-file operations (Creation, Displaying and modification).

2. SQL Commands 05

Five Query questions based on a particular Table / Reaction to be tested practically on Computer during

the examination. The command along with the result must be written in the answer sheet.

3. Project Work 05

The project has to be developed in C++ language with Object Oriented Technology and also should have

use of Data files.

l Presentation on the computer

l Project report (Listing, Sample, Outputs, Documentation)

l Viva
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4. Practical File 05

Must have minimum 20 programs from the following topics –

l Arrays (One dimensional and two dimensional, sorting, searching, merging, deletion' & insertion of

elements)

l Arrays of structures, Arrays of Objects

l Stacks using arrays and linked implementation

l Queues using arrays (linear and circular) and linked implementation.

l File (Binary and Text) operations (Creation, Updation, Query)

l Any computational based problems

15 SQL commands along with the output based on any table / relation : 3 Marks

5. Viva Voce 05

Viva will be asked from syllabus covered in class-XII and the project developed by student.

GUIDELINES FOR PROJECTS (Class XI and XII)

1. Preamble

1.1 The academic course in Computer Science includes one Project in each year. The Purpose behind this is

to consolidate the concepts and practices imparted during the course and to serve as a record of competence.

1.2 A group of two students/three students as team may be allowed to work on one project.

2. Project content

2.1 Project for class XI can be selected from one of the topics given in event programming (or.)

2.2 Project for class XII should ensure the coverage of following areas of curriculum:

a. Problem Solving

b. Data Structure

c. Object Oriented Programming in C++

d. Data File Handling

Theme of the project can be

l Any subsystem of a System Software or Tool

l Any Scientific or a fairly complex algorithmic situation.

l Business oriented problems like Banking, Library information system, Hotel or Hospital management system,

Transport query system

l Quizzes/Games;

l Tutor/Computer Aided Learning Systems

2.3 The aim of the project is to highlight the abilities of algorithmic formulation, modular programming,

optimized code preparation, systematic documentation and other associated aspects of Software

Development.

2.4 The assessment would be through the project demonstration and the Project Report, which should portray

Programming Style, Structured Design, Minimum Coupling, High Cohesion, Good documentation of the

code to ensure readability and ease of maintenance.

Reference Books

Computer Organisation and Boolean Algebra

1.  Rajaraman, FUNDAMENTALS OF COMPUTERS 4th Edition, Prentice Hall of India.

2.  Peter Norton, INTRODUCTION TO COMPUTER 4th Edition, Tata McGraw Hill

3.  J. Shelly & Roger Hunt, COMPUTER STUDIES, Wheeler’s Publication.
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MULTIMEDIA & WEB TECHNOLOGY

For Class-XI

Learning Objectives :

l. To get proficient in WEB Development using HTML/XML.

2. To be able to write server & client scripts.

3. To get proficient in Web Management.

4. To get proficient in creating Web site.

5. To design Graphical images using Image-Editing tools.

6. To get proficient in audio&video capture and editing using software tools.

7. To create and publish a self-contained multimedia CD-ROM using multimedia authoring tool.

8. To develop ability to use the open source technology.

9. To develop ability to localize software applications.

Competencies :

The student will become proficient in the following :

l. Managing Self Developed Web-site.

2. Management of a full-fledged web portal.

3. Creation & Edition of graphical images.

4. Capturing, Creating and Editing Audio and Video through external devices.

5. Embedding images & video into a presentation.

CLASS-XI (THEORY)

Duration : 3 hours Total Marks : 70

C
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UNIT-1 : Computer System

l Introduction to Computer, Input Devices – Keyboard, mouse, Joy stick, Mic, Camera; Output Devices –

Monitor, Printer, Speaker, Plotter; Memory Units – Byte, Kilobyte, Megabyte, Giga byte, tera byte;

Primary Memory – RAM and ROM; Secondary Storage devices – Floppy Disk, Hard disc, CD ROM,

DVD, Zip Drive, DAT Drive; Power devices – UPS; Software – System Software, Application Sofware,

Utility Software; Working on computers – switching on computer, booting-computer; icons, shortcuts,

taskbar, mouse pointer; typing, saving and printing a simple text file, drawing simple picture using

MSPaint, using calculator option, customizing desktop, windows explorer, managing folders (creating,

moving, deleting, renaming); using floppy disk drive, using CD/DVD drives; managing files (copying,

moving, deleting, renaming); playing audio and video;

GUI Operating System–

l Important : Students / Teachers can also perform similar operation on any operating system. It is advised

that the teachers while using any one operating system, give a demonstration of equivalent features for

the other operating system.

Windows–

l General features, Elements of Desktop : Taskbar, Icon, Start button, Shortcuts, Folder, Recycle Bin,

My Computer;

Start Menu : Program, Documents, Setting, Find / Search, Help, Run, ShutDown / Logoff;

Customization of Taskbar, Start menu, Display properties (Wallpaper, Font Settings, Colour Settings,

Screen Savers).

Program Menu : Accessories – Calculator, Notepad, Paint, Word Pad, Entertainments (CD Player,

Sound Recorder, Media Player, Volume Controller);

Browsers : Mozila Firefox, Internet Explorer, Netscape Navigator;

Control Panel : Add new hardware; Add new Software, Printer Installation, Date / Time, Mouse and

Regional Settings;

Documentation –

l Purpose of using word processing software, opening a new / existing document, closing a document,

typing in a document, saving a document, print preview, printing a document, setting up of page as per

the specifications, selecting a portion of document, copying selected text, cutting selected text, pasting

selected text; changing font, size, style, colour of text; Inserting symbol; Formatting : Alignment – Left,

Right, Center; Justification;

UNIT-2 : Web Development

l WebPages; Hyper Text Transfer Protocol (HTTP); File Transfer Protocol (FTP) Domain Names; URL;

Protocol Address; Website, Web browser, Web Servers; Web Hosting.

HTML / DHTML –

Introduction, Objectives, Introduction to Universal Resource Identifier (URI) – Fragment Identifiers

and Relative URI's, History of HTML, SGML, Structure of HTML/DHTML Document, Switching

between opened Windows and browser (Container tag, Empty tag, Attribute);

Basic Tags of HTML : HTML, HEAD, TITLE, BODY (Setting the Fore Colour and Background colour,

Background Image, Background Sound), Heading tag (H1 to H6) and attributes (ALIGN), FONT tag

and Attributes (Size : 1 to 7 Levels, BASEFONT, SMALL, BIG, COLOUR), P, BR, Comment in HTML

(<!>), Formatting Text (B, I, U, EM, BLOCK QUOTE, PREFORMATTED, SUB, SUP, STRIKE), Ordered

List – OL (LI, Type – 1, I, A, a; START VALUE), Unordered List - UL (Bullet Type – Disc, Circle,

Square, DL, DT, DD), ADDRESS Tag;

Creating Links : Link to other HTML documents or data objects, Links to other places in the same

HTML documents, Links to places in other HTML documents;

Anchor Tag <A HREF> and <A NAME>, Inserting Inline Images <IMG ALLIGN, SRC, WIDTH,

HEIGHT, ALT, Image Link, Horizontal Rules <HR ALIGN, WIDTH, SIZE, NOSHADE>;

Web Page Authoring Using HTML

Tables : Creating Tabels, Border, TH, TR, TD, CELLSPACING, CELLPADDING, WIDTH, COLSPAN,

CAPTION, ALIGN, CENTER;

Frames : Percentage dimensions, Relative dimensions, Frame – Src, Frameborder, height and width,

Creating two or more rows Frames <FRAMESET ROWS>, Creating two or more Columns Frames

<FRAMESET COLS>, <FRAME NAME SRC MARGINHEIGHT MARGINWIDTH SCROLLING
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AUTO NORESIZE>, <NOFRAMES>, </NOFRAMES>;

Forms : Definitions, Use – Written to a file, Submitted to a database such as MS Access or Oracle, E-

mailed to someone in particular, Forms involve two-way communication;

Form Tags : FORM, <SELECT NAME, SIZE, MULTIPLE / SINGLE> <OPTION> ... </SELECT>,

<TEXT AREA NAME ROWS COLS>,, </TEXTAREA>, METHOD, CHECKBOX, HIDDEN, IMAGE,

RADIO, RESET, SUBMIT, INPUT <VALUE, SRC, CHECKED, SIZE, MAXLENGTH, ALIGN>;

Document Object Model

l Concept and Importance of Document Object Model, Dynamic HTML documents and Document Object

Model.

Cascading Style Sheets

Introduction to Cascading Style Sheet (CSS), three ways of introducing the style sheets to your document.

Basic Syntax; Creating and saving cascading style sheets, <STYLE> tag.

Examples showing the linking of external style sheet files to a document; Inline and Embed, <DIV> tag;

COLOUR, BACKGROUND-COLOUR, FONT-FAMILY, FONT-STYLE, FONT-SIZE and FONT-

VARIANT; FONTWEIGHT, WORD-SPACING, LETTER-SPACING, TEXTDECORATION,

VERTICAL-ALIGN, TEXT-TRANSFORM; TEXT-ALIGN, TEXT-INDENT, LINEHEIGHT,

Introduction to Margin, Padding and Border;

MARGINS (all values), MARGIN-PROPERTY, PADDIND (all values), PADDINGPROPERTY;

BORDER (all values), BORDER-PROPERTY, BACKGROUND IMAGE, BACKGROUND REPEAT;

Additional Features, Grouping Style Sheets, Assigning Classes; Introduction to Layers, <LAYER>,

<ILAYER> tag;

eXtensible Markup Language (XML)

l XML : Introduction;

Features of XML : XML can be used with existing protocols, Supports a wide variety of applications,

Compatible with SGML, XML, documents are reasonably clear to the layperson;

Structure of XML : Logical Structure, Physical Structure;

XML Markup : Element Markup i.e. (<foo>Hello</foo>), Attribute Markup i.e. (<!element.name

property="value">);

Naming rules : used for elements and attributes, and for all the descriptors, Comments Entity

Declarations :<! ENTITY name "replacement text">;

Element Declarations : <!ELEMENT name content>;

Empty Elements : <!ELEMENT empty.element EMPTY>;

Unrestricted Elements: <!ELEMENT any .element ANY>;

Element Content Models : Element Sequences i.e. <!ELEMENT couting (first, second, third, fourth)>,

Element Choices <!ELEMENT choose (this.one | that.one)>, Combined Sequences and Choices;

Element Occurrence Indicators : Discussion of Three Occurence Indicators

? (Question Mark)

* (Asterisk Sign)

+ (Plus Sign)

Character Content : PCDATA (Parseable Character data) <!ELEMENT text (#PCDATA), Document

Type Declaration (DTD) and Validation;

Developing a DTD : Modify an existing SGML DTD, Developing a DTD from XML Code, either

automatically or manually;

Viewing XML in Internet Explorer, Viewing XML using the XML Data Source Object, XSL (Extensible

Style Sheet Language) or CSS (Cascading Style Sheet);

UNIT-3 : Web Scripting

VBScript

l Introduction, Adding VBScript code to HTML Page, VBScript Data type-Variant subtypes, VBScript

Variables : (Declaring variable, Naming restrictions, Assigning value to variables, Scalar variables and

I-D Array), VBScript Constants, VBScript Operators, and Operator precedence :

MsgBox : functions of message box (Prompt, Buttons, Title, Helpline, Context), Return values of MsgBox

function, button argument setting.

Conditional statements : If..Then.. Else, Select case;

Loops : Do loops, While.. Wend, For.. Next, For..Each..Next;
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VBScript variables : Sub procedures, Function procedures;

Using VBScript with HTML form controls, Data handling functions, String functions, Date and Times

functions;

UNIT-4 : Multimedia and Authoring Tools

l Graphics Devices : Monitor display configuration, Basics of Graphics Accelerator Card and its

importance;

Basic concepts of Images : Digital Images and Digital Image Representation

Image Formats : TIFF, BMP, JPG / JPEG, GIF, PIC, PDF, PSD;

Theory of design, form, line, space, texture, color, typography, layout, color harmony, unity, balance,

proportion, rhythm, repetition, variety, economy, still life, light and shade, Poster Design; Still life,

colored layout, Poster Design, Designing of Books, magazines, brochures, children's literature, narrative

text handling, scripts in Indian Languages, picture books, comics, illustrations with photographs, scientific

illustrations, conceptual illustrations, handling of assignment for the market.

Image Scanning with the help of Scanner : Setting up Resolution, Size, File formats of images; image

preview, Bitonal, Grey Scale and Color options; Significance of PDF-creation, modification; Animation,

Morphing and Applications.

Graphic Tools : Image Editing Software (Photoshop / Coreldrw)

Basic Concepts : An Introduction, creating, Opening and saving files, Menus, Toolbox, Color control

icons, Mode control icons, Window controls icons; creating new images, Image capture (TWAIN) from

scanner other files;

Image Handling :Cropping an image, adjusting image size, increasing the size of the work canvas,

saving an image;

Layers : Adding layers, dragging and pasting selections on to layers, dragging layers between files,

viewing and hiding layers, Editing layers, rotating selections, scaling an object, preserving layers

transparency, moving and copying layers, duplicating layers, deleting layers, merging layers, using

adjustment layers;

Channels and Masks : Channel palette, showing and hiding channels, splitting channels in to separate

image, merging channels, creating a quick mask, editing masks using quick mask mode;

Painting and Editing : Brushes palette, brush shape, creating and deleting brushes, creating custom

brushes, setting brush options, saving, loading and appending brushes, Options palette;

Opacity, Pressure, or exposure, paint fade-out rate, making selections, using selection tools, adjusting

selections, softening the edges of a selection, hiding a selection border, moving and copying selection,

extending and reducing selections, pasting and deleting selections, Image tracing (CorelDrw)

Concept of Multimedia : Picture / Graphics, Audio, Video;

Sound :Recording Sound using Sound Recorder (Capture), Sound capture through sound editing software

(ex : Sound forge), Sound editing, Noise correction, Effect enhancement;

Voice Recognition Software Philips / Dragon, MIDI Player, Sound Recorder, MONO & Stereo, Sound

File Format : AIFF (Audio Input File Format from Apple Mac), MIDI, WAV, MP3, ASF (Streaming

format from Microsoft).

Importing audio and saving audio from Audio CD.

Sound Quality : CD Quality, Radio Quality, Telephone Quality;

C

MULTIMEDIA AND WEB TECHNOLOGY

CLASS-XI (PRACTICAL)

Duration : 3 hours Total Marks : 30

1. Hands on Experience 15

A topic based homepage has to be to be developed by each student using various commands covered in

HTML and VBScript.

Web page should be designed with following features :

l HTML Basic Tags (html/head/title/body/B/1/U/BR/HR)

l Anchor/Image insertion/Linking

l Tables/Frame/Form

l CSS
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l XML Markup / Declarations / Element Content Model

l Element Occurrence Indicators

l Buttons / Combo Box / Check Box / Text Box using VBScript

2. Practical File with following case studies 10

The practical file should be made on the following domain specific area (with supported documents and

printout)

l Make a web page for Crime against Poor Community,

l Link few more pages to the developed page, containing information about Crime and Steps taken by

Government. (Use HTML tags to make a Static Web page)

l Use inline styling to change appearance of contents of the web page.

l use Style sheets (embedding or linking) to change the appearance of all the pages developed in the above

case.

l Enhance the above web page by providing data in sheet format.

l At this step of web page development add dynamic features such as adding time and current data to the

web page.

l Collect user inforamtion using forms, for registration. Display the collected user details using message

box, saying thank you for registration. (Use VB Script)

Case Studies :

(These case studies can also be used to experiment the concepts learned during the course. Knowledge

domain : HTML, DHTML, CSS, VB Script and Image Editing Software's)

1. Website of a student containing personal information about student such as email address, photograph,

likes, dislikes, hobbies, class, school name, achievements, favorite restra, favorite tourist places, ultimate

aim of life, message to mankind, role model.

2. Websiste of a School providing information of a school containing Moto of school, photograph of school,

beif description of school, name of the principal, facilities and infrastracture, labs, sports, faculty and

departments information, results and achievements of students.

3. Website of a Restaurant providing information about types of food items, brief description about each

item with pictures, price list, and availability timings.

4. Website of a Travel Agency to provide the information about various tourist places, various modes of

journey, types of hotels available.

Note :

l For developing the website collect real information from various sources.

l It is advised to break up the above-mentioned case studies into smaller modules as per coverage of the

course.

l Teachers can provide alterantive case studies also of similar kind.

3. Viva Voce 05

Five questions from topics covered in the curriculum.

C

MULTIMEDIA AND WEB TECHNOLOGY

CLASS-XII (THEORY)

Duration : 3 hours      Total Marks : 70
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UNIT-1 : Computer System

l Database Terminology : Data, Record / Tuple, Table, Database

Concept of Keys : Candidate Key, Primary Key, Alternate Key, and Foreign Key;

Database Tool : Using MS– Access, Creating and Saving Table, Defining Primary Key, Inserting and

Deleting Column, Renaming Column, Inserting records, Deleting Records, Modifying Records and Table

Relationship.

UNIT-2 : Web Technologies

l Communication and network concepts :

Evolution of Networking : ARPANET, Internet, Interspace;

Different ways of sending data across the network with reference to switching techniques;

Data Communication terminologies : Concept of Channel, Baud, Bandwitch (Hz, KHz, MHz)

and Data transfer rate (bps, kbps, Mbps, Gbps, Tbps);

Transmission media : Twisted pair cable, coaxial cable, optical fiber, infrared, radio link, microwave

link and satellite link.

Network devices : Modem, RJ45 connector, Ethernet Card, Hub, Switch, Gateway;

Different Topologies : Bus, Star, Tree; Concepts of LAN, WAN, MAN;

Protocol : TCP / IP, File Transfer Protocol (FTP), PPP, Level-Remote Login (Telnet), Internet, Wireless

/ Mobile Communication, GSM, CDMA, WLL, 3G, SMS, Voice mail, Application, Electronic Mail,

Chat, Video Conferencing;

Network Security Concepts : Cyber Law, Firewall, Cookies, Hackers and Crackers.

l Introduction to Open Source based software

Terminology : OSS, FLOSS, GNU, FSF, OSI, W3C

Definitions : Open Source Software, Freeware, Shareware, Proprietary software, Localisation, UNICODE

Softwares : Linux, Mozilla web browser, Apache server, MySQL, Postgres, Pango, OpenOffice, Tomcat,

PHP, Python

Websites : www.sourceforge.net,   www.openrdf.org,   www.opensource.org,   www.linux.com,

www.linuxindia.net,   www.gnu.org.

l Multimedia Appplication : Education (use of CAI tool), Entertainment, Edutainment, Virtual Reality,

Digital Libraries, Information Kiosks, Video on Demand, Web Pages Video phone, Video conferencing

and Health care.

UNIT-3 : Web Development

l Review OF HTML / DHTML, VBScript covered in Class-XI.

Installation and Managing WEB-Server : Internet Information Server (IIS) / Personal Web Server (PWS).

Active Server Pages (ASP) : Concept of ASP, features of ASP, other equivalent tools – JSP, PHP;

Constants : String and Numeric;

Data types : Integer, Floating Point (Single, Double), String, Data, Boolean, Currency, Variant, Object;

Variables : Explicit and Implicit Declaration;

Operators :

Arithmetic : +, – (Unary and Binary), *, /, \ (integer division) mod, ^;

Comparison : <, >, <=, >=, <>, =;

Logical : AND, OR, NOT, XOR, EQV, IMP;

String Operator : & or + (for Concatenation);

Functions :

Conversion functions : Abs(), CBool(), CByte(), CInt(), CStr(), CSng(), Clng(), CDate();

String Manipulation Functions : UCase(), LCase(), Len(), Left(), Right(), Mid(), LTrim(), InStr(), RTrim(),

LTrim();

Time&Date Functions : Date(), Day(), Hour(), Left(), Len(), Minute(), Month(), Monthname(), Now();

Arrays : Declaration and use of 1 dimensional arrays;

Controls :  IF..THEN, IF..  THEN..ELSE..END IF, IF..THEN.. ELSEIF.. THEN.. END IF,

SELECT..CASE..END SELECT, FOR..NEXT, FOR EACH.. NEXT, DO WHILE..LOOP, DO..LOOP

WHILE, DO UNTIL . LOOP;

Procedures and functions, Passing parameters / arguments;

Concept of object model structure (client to server and server to client);

Objects : Properties, Methods, Events, Setting Object properties, Retrieving Object properties, calling

objects / methods;
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Types of Objects : Response, Request, Application, Session, Server, ASPError;

Response Object : Write Method, AddHeader, AppendToLog, BinaryWrite, Using Shortcuts

<%=value/expr%>, Controlling information : Buffer, Flush Clear, End;

Request Object : Request Object Collection : QueryString, Form, ServerVariables, Cookies,

ClientCertificate;

Application : Contents, Lock, Unlock, Remove, RemoveAll;

ASP Components : AD Rotator, Content Rotator, Counter, Page Counter, Permission Checker;

Text Files : Open and Read content from a text file;

Elementary Database Concepts : Concept of Table / Relation, Relationship, Candidate Key, Primary

Key, Alternate Key, Foreign Key, Connecting with Databases : Creation of DSN, using OLE DB.

Working on Database : Inserting, Retrieving, Modifying / Updataion of records from Tables in Databases

using server objects (ADODB. Connection, ADODB, Recordset).

Server Variables : HTTP_User_Agent, REMOT_ADDER, REMOTE_HOST, SERVER_NAME;

UNIT-4 : Multimedia and Authoring Tools

l Movie File Formats : AVI, MPEG, SWF, MOV, DAT;

Movie Frames : Concept of Frame, Frame Buffer, and Frame Rate ;

Authoring Tools; Making Animation, Embedding Audio / Video, and Embedding on the web page;

Multimedia Authoring Using Macromedia Flash

Making of Simple Flash Movie, Setting Properties, Frame Rate, Dimensions, and Background Color;

Scene : Concept of Scene, Duplicate Scene, Add Scene, Delete Scene, and Navigating between Scenes;

Layers : Concept of Layer, Layer Properties, Layer Name, Show / Hide / Lock layers, Type of Layer –

Normal / Guide / Mask, Outline Color, Viewing Layer as outline, Layer Height, Adding / deleting a

layer;

Frame : Concept of Frame;

Creating a Key Frame, Inserting Text Into the Frame, Inserting Graphical Elements into the frame,

Converting Text / Graphics to Symbol, Inserting Symbol into the Frame, Setting Symbol Property

(Graphics / Button / Movie), Inserting Blank Frame, Inserting Blank Key Frame, Inserting Key Frame

into the Blank frame, Selecting all / Specific frames of a Layer, Copying / Pasting selected Frames,

Special Effects : Motion Tweening, Shape Tweening, Color effect, Inserting Sound Layer;

Testing a Scene and Movie;

Import / Export (Movie / Sound and other multimedia objects)

Publishing : Publishing A Flash Movie; Changing Publish settings : Producing

SWF (Flash Movie), HTML page, GIF image, JPEG Image (*.jpg), PNG Image, Windows Projector

(*.exe), Macintosh Projector (*.hqx), Quick Time (*.mov), Real Player (*.smil);

Testing with Publish Preview

C

MULTIMEDIA AND WEB TECHNOLOGY

CLASS-XII (PRACTICAL)

Duration : 3 hours Total Marks : 30

1. Hands on Experience 15

A website based on a particular topic has to be developed by each student using various commands

covered in HTML, VBScript and ASP with at least 4 web pages.

Web page should be designed with following features.

l HTML Basic Tags (html/head/title/body/B/I/U/BR/HR)

l Functions

l Conditional and Control Statements

l Objects : Response / Request / Application

l Session / Server / ASP error

l Image Editing using Photo Shop / Corel draw

l Merging layers / Moving and Copying Layers

l Use of Multimedia Authoring (Using Macromedia Flash)

(Note : Output as Web page / Flash Movie / Windows Projector / Quick Time)
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2. Practical File 05

The practical file should be made on the following domain specific area (with supported documents and

printout).

l Make a Simple web page containing almost all the tags of HTML.

l Develop a Home page for Income Tax department (Simple and Textual) and store it in the directory used

for Web Services on the Web-server.

l View that web page on the Browser.

l Enhance the home page by providing links to other sample pages (e.g. Income Tax, Zone, Income Tax

Detail Form for an individual, Income Tax Notification, Income Tax News etc.)

l Embed Time and Date on the home page.

l Further enhance the website by providing User Registration Page. Collect the user details and Display a

new web page showing Thanks For Registration. Also write appropriate functions to validate from inputs.

l Give a login facility to the user with Anonymous name and maintain the session till the User logs out.

l For user log in attempts, maintain a visitor count.

l Change the login module of the web page and now connect it to the Income Tax User database on the

server. This is to be done to store the registration detail and facilitate login to the user.

l The login page is to be made in a way that it should also provide facility to change password, if user

forget password.

l Store some of the created or edited sound files on the Web-Server and provide links to play it.

l Change the appearance of the web page using pictures at appropriate places (e.g. Logo of Income Tax

Department, Photograph of Income Tax Building etc.)

l Visit websites (State Govt. / Local language newspaper) and get 5 different printouts in local languages.

(Note : Student can also improve the case studies from class-XI and enhance it further with database and

multimedia support)

3. Projects 05

Case Studies are to be divided into following parts :

Case Study Part-I (Collection, Editing and Creation of Website Resources) :

Create an electronic movie with various pictures, audio clipping, movie clippings, and factual text related

to school / organisation;

l Introduction to 3D Animation (Using 3D Studio)

l Embedding video and audio in web pages.

l An introduction to interactive walk-through.

l Embedding walk-through into web pages.

Case Study Part-2 (Development of Web Content with resources ) :

Case studies covered in Class-XI with database support with Login, Online Registration, Booking and /

or ordering facility.

Sample Case Study

(Note : Other similar type of case studies can also be used for the project work)

Mr. Verma is the CEO of copsi soft drink (I) Ltd. His company is having a wide network of distributors

for copsi branded soft drinks. With the increase in sales and distribution network, it is required to adopt a

new technological intervention in the existing system. He wants that the company should have a global

presence over the widely popular medium, called World Wide Web. Assume that you are appointed as the

senior person of the development team. You are required to collect the company information and its current

requirement. For your easiness we had collected the details of the company and are as follows :

The company Information :

Name of the Company : copsi soft drink (I) Ltd.

Zone : East, West, North and South.

Distributors : All over the world.

Mr. Verma said that the web site should be able to reflect company in terms of :

l Home Page

l Product & Promiton Page

l Distributor Login Page / Password Recovery Page

l Distributor Specific Details Page

l Registration Page for Distributorship

l Company Profile.
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Technical Details :

Web site Introduction is to be made in flash.

A proper database is to be maintained for the distributor information.

Note :

l For developing the above sites / movies collect the actual information from various sources.

l It is advised to break up the above-mentioned case studies into smaller modules as per coverage of the

course.

l Teachers can provide alternative case studies also of similar kind.

4. Viva Voce 05

Five questions from topics covered in the curriculum.

C

Reference Books –

l HTML Complete – Sybex (BPB)

l Mastering HTML 4 Premium Edition – Ray (BPB)

l HTML Example Book – Farrar (BPB)

l Mastering WEB DESIGNING – Maccoy (BPB)

l Inside Adobe Photoshop 6 – Bouton (BPB)

l Multimedia on the PC – Sinclair (BPB)

l Multimedia Magic – Gokul, S (BPB)

l Mastering CorelDraw 9 – Altman (BPB)

l Learn Advanced HTML with DHTML – Ramalho (BPB)

l Effective Web Design – Navarro (BPB)

l ASP, ADO and XML Complete – Sybex (BPB)

l Mastering Active Server Pages 3 – Russel (BPB)

l Practical ASP – Bayross (BPB)

l Inside Flash 5 – Kea thing (BPB)

l VBSCRIPT Interactive Course : Waite Group – Simon (BPB)

l Computer Network – A. S. Tanenbaum, (4th Edition) (PHI)

l Network Concept and Architectures – Hancock (BPB)
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