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PREFACE 

Our teachers were following/practicing the behavioural approach in teaching. 
~ 

They consider learners as the passive receiver. The classroom is managed in an 
authoritarian manner.Teachers dominate thec1ass.Students are compelled/forced 
to draw the conclusions as per the directives of the teacher. They are not 
empowered to take their oy~p decisions. Therefore, learning becomes either 
burden for the learners or of nQ use in their day-to-day life. 

Education is liberation. Providing direction not the decision should be the 
function of education. Learners have to construct their own knowledge as per 
their previous experiences and the cultures in which they live in. 

NCF 2005, states that there is a need to shift from 'behaviourism' to 
'constructivism'. Constructivist approach considers the learners as "the creator 
of their own knowledge". Constructivist teaching is based on constructivist 
learning theory. It is based on the belief that leaming occurs as learners are 
actively involved in a process of meaning making and knowledge construction 
as opposed to passively receiving information. Learners are the makers of 
meaning and knowledge. Constructivist teaching fosters critical thinking, and 
creates motivated and independent learners. This theoretical framework holds 
that learning always builds upon knowledge that a student already knows; this 
prior knowledge is called a schema. Because, all learning is filtered through pre 
existing schemata, constructivists suggest that learning is more effective when a 
student is actively engaged in the leaming process rather than attempting to 
receive knowledge passively. A wide variety of methods claim to be based on 
constructivist learning theory. Most of these methods rely on some form of 
guided discovery where the teacher avoids most direct instruction and attempts 
to lead the student through questions and activities to discover, discuss, 
appreciate, and verbalize the new knowledge. 

Therefore, this training programme has been organised by Regional Institute of 
Education, Bhopal. ~. 

Prof. Ratnamala Arya 
Coordinator 
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Introduction 

Constructivist teaching methods 

ConstructivIst teaching is based on constrllctivist learning theory. Constructivist 
teaching is based on the belief that learning occurs as learners are actively 
involved in a process of meaning and knowledge constmctlOn as opposed to 
passively receIving inforn1ation. Learners are the makers of meaning and 
knowledge Constructivist teaching fosters critical thinkmg. and creates 
motivated and independent learners. This theoretical ti"amework holds that 
learning always builds upon knowledge that a student already knows: this prior 
knowledge is called a schema Because all learning is filtered through pre 
existing schemata. constmctivists suggest that learning IS more effective \\ hen a 
student is actIvely engaged in the learning process rather than attempt mg to 
receive knowledge pa~sively. A wide vartcty of methods claim to be based on 
constructivist learning theory. Most of these methods rely on some form of 
guided discovery where the teacher avoids direct in~trllctlOn and attempts to 
lead the student through questions and activltle~ to discover. dI<;CllSS. appreciate. 

and verbalize the new knowledze b 

History 

Constructivist teaching methods arc based on construcuvist lcarumz thcorv 
Along. with John Dewey, Jean Piaget researched childhood clc\'elop~1ent and 
~d~lcatIOn. Both Dewey and Piaget were very mllucntial III the dcv clopmcnt of 
Inlorm.al education Dew cys idea of mflucntial education suggests that 
edllc~tlon must engage with and enlarge expcr icncc and the c~pl:)rc1ti()n of 
thinking ~l~d reflection associated \\ nh the role of educators Prazcts role in the 
constructivist reaclunc ~uO(lests tl ' t 'I t ~ < '=' < '=''=' ,< 1<1 \\ C cam I} expanding our 1'..110\\ ledge bv 
expcncnccs w luch arc generated through pia) from In Iancv to adulthood :, h ich 
are necessary lor Icarmnv lhcrr tl "~ , 'u ieorie-: arc nov, cncornpav-ed In the hro.idcr 
mov crnent 01 progressive c iu .ru C . 0" uuca IOn .onstruct 1\ I:-,t Jc~1Il111l!2 thcorv sa\.., th.u 'Ill 
knowlcduc IS constr .tc i 1'· I' ~ -. c '=' ' I UC C( 10m a lase 01 prwl ! 110\\ lcdo' CI 11· 
blank :,Iatc and "non-leduc cannot be . t I -, J. .::oL 11 oren .irc flot <1 

, .::0 c unpar C( \\ It lOut the cluld l1laklllQ "ell-..C 
01 It accordmc to Ill::' or h ,. , .. t , . .::0 ' Cl CUll en conccpuons J hCI cforc. ch i loren I· 1 I' 
\\ hen the 'liT' II L,J n )C<,[ 

, > ~ ,Y' a 0\\ cd to construct a personal undcrsrandins h;lscd on 
l xpcnencing tl1111gS al1d rcflccung on those cxpcncncc-, ~ 
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Characteristics of Constructivist Tcachinv b 

One of the primary zeals of II ,', . .J 0 ( smg constructn 1St tcaclunz IS that stu i > t I ,. - 
how to leam b T (J I' 0 c en S ear n . ) giving t rem the trammg to take rmnanve for their own lea 
expenences. rn IIlg ._ 

According to Audrey Gray, the characteristics of a constructivist classroom are 
as follows: 

• the leamers are actively involved 

• the environment IS democratic 

• the activities are interacuve and student-centered 

• the teacher facilitates a process of learning Il1 which students are encouraged 

to be responsible and autonomous 

Examples of constructivist activities 

Furthermore, m the construcuvist classroom, <tudcnt« \\ ork primanly in groups 
and learrung and know ledge arc interactive and dynamic 1 here IS a great focus 
and emphasis on social and communication skills. a<; well as collaboration and 
exchange of Ideas This is contrary to the traditional classroom in which 
students work primarily alone, learning is aclncv cd through repetition, and the 
subjects are strictI) adhered to and are guided by a textbook. Some activities 

encouraged 1I1 comtruc1IvIst c1a~srooms arc 

ExperImcntation students indIvidually perform an c;-,.periment and then 

come together as a class to discuss the result<, 

Research projects students research a toptc and can present their 

Iindings to the c!a:-," 

FIeld tnps. 1 his allo» s students to put the concepts and ideas dl~CLl')"l'd 
m class in a rcal-w odd conte"t l'lcld trIl'~ \\ ould often he folio» cd 

bv class dl')Cll"e,I()Il~ 
.J 

FIlms The-e pn)\ Ide \ l"ual contc"t and ihu- blll1g another sense into 

the learning C"pcllencc 

Cla~s dISCllSSIOI1'> rill" technlLluc IS Ll~cd 111 all or the mcthode, described abov L' 
1t I') one of the most 1l1lporl:lllt dlstlIlctIOI1,) or COI1"trlILtl\ 1St tCclchmg method" 

RIE Li
bra

ry 
Bho

pa
l



Construcuvist approaches can also be used in onIme leaming For example, 
tools such as discussion forums, wikrs and bIogs can enable leamers to actively 
construct knowledge. A contrast between the traditional classroom and the 
constructivist classroom IS illustrated below: 

The Tradiuonal Classroom 

Begins with parts of the whole-Emphasizes basic skills 

Strict adherence to fixed curriculum 

Textbooks and workbooks 

• Instructor gives/students receive 

Instructor assumes directive, authoritative role 

Assessment via testing / correct answers 

Know ledge is inert 

Students work individually 

The Constructivist Classroom 

Begm \\ ith the whole - cxpandmg to parts 

Pursuit of student questions / mtercsts 

• Primary Sources / marupulativc materials 

Learning 1') mtcracnon - budding on what students already know 

Instructor micracts / negotiates \\ nh students 

i\sscs"ll1cnl via student \\ orks, observations, points of view, tests Proccs-: 
IS as important a" product 

KlH)\\ kclge I" d) n.muc / change \\' ith c"\pencnces 

Studcnt-, \\ orl, In group') 

Because C"\l"tll1g knov, ledge schemata arc exphcitly acknow ledgcd (1') a 

starung point lor new lcarnmg. construcuvist approaches tend to \ alid.uc 

indivrdual .md cultural differences and dl\ crsnv. 
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Role of teachers 

In the constructivist classroom, the teacher's role is to prompt and 

facilitate discussion. Thus, the teacher's main focus should be on gu.drng 

students by asking questions that will lead them to develop then: own 

conclusions on the subject Parker 1. Palmer (1997) suggests that good 

teachers join sclf, subject, and students In the fabric of life because they teach 

from an integral and undivided self, they manifest in their own lives, and 

evoke in their students. a capacity for connectedness". 

David Jonassen identified three major roles for facilitators to support 

students in constructivist learning environments. 

Modeling 

Coaching 

• Scaffolding 

A brief description of the Jonassen major roles arc: 

Modelmg -- Jonassen describes Modeling as the most commonly used 

instructional strategy in CLEs. Two types of modeling exist: behaviour.il 

modelmg of the overt performance and cognitive modeling of the covert 

cogrnnve proce')')e') Behavioural modeling III Constructivist Learnmz 

Environments dcmonstratc-, how to perform the activities identified m the 

activity structure Cogniuvc modeling aruculatcs the reasoning (rcflecuon-rn 

action) that learners shouk] use while engaged 111 the acuviucs. 

Coaching - For Jonassen the role of coach 1\ complex and inexact She 

acknow ledges that ,1 good coach motivates learner'). analyzes their pcrformanc c. 

provides feedback .md d(h ICC on the performance and how to learn about ho\\ 

to perform, and PIO\ o~c') rcflccuon and aruculauon of \\ hat \\ as lcamcd 

Moreover, she posit« th.u coaclung may be sohcitcd by the learner Studcnt-, 
xcckrng help nught prc~') a "How am I DOIng?" button Or coaching lllay he 

unsolu.ned, \\ hen the coach observes the performance and prm Ide') 

cncouraucmcnt. dla~llo~I,)_ directions. and feedback COacl1111£2. naturullv :tnd ~ ~ ~ 
necessarily 111\ olvc-, rcsponsc-, that are situated 111 the learner's ta')k PCI lorm.uu c 

(Laffey. '1 upper. Muv.cr. & \\' edman. 1997) 
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. . morc svstel111C approach to supporting the leamer, 
Scaffoldmg - Scaffoldmg IS a ~ 1 and the learner. Scaffoldmg 

k the environment, the teac rer, 
focusmg on the tas , 1 . 0 and student performance 

11 ameworks to suppOlt earnll1b 

provIdes temporary r f ff ldi no represents any kind of 
. . . The concept 0 sca 10 1 0 

~ beyond their capacItieS . d d b adult when the child and 
rt for cOQ.nitIve activity that IS provi e Y an _ 

suppo ~ 1 (Wood & Middleton. 197)). 
adult are perfonning the task toget icr ' 

Constructivist Learning Environments (CLEs) 

T 
has proposed a model for developing constructiVIst learning 

.onassen G , 

environments (CLEs) around a specific learning goal This goal may take one of 

several forms, from least to most complex. 

Question or issue 

Case study 

r .ong-term Project 

Problem (multiple cases and projects integrated at the curriculum level) 

Jonassen recommends making the learning goals engaging and relevant hut not 

overly structured 

In CLE<,. Icarrung is driven by the problem to be solved, students learn content 

and theory 111 order to solve the problem. ThIS IS different from tradiuonal 

objectivist teaching where the theory would be presented lJr~t and problems 

would be used afterwards to practice theory, 

Dcpcndrng on <tudents' prior cxpcncncc-, related cases and scaf/olding may be 
ncccss.n y for support Instructors abo need to provide an authcnuc context for 
til:,"-", plus urformauon rcsoUICCS. cOgl1ltl\ e tool". and collaboraux c tl)O)\ 

1 radtttonally. (I:,sc"slllcnt in the Cb~<;I()Olm I') bused on 1c<,ting III (hl\ \t_\ lc, It I') 
important Ior the student to produc c the correct answcr-, 1100\('\'Cr. in 

corr.trucuv I\t tcaclllI1g, the process of g.(lli~'llg knowledge 1\ \ le\\ cd :1', bcmg 
ILl:,t <I:' 111l1)()1 rant as the product I hu-. ;1\\L'\\ll1el1t 1\ based not onl: on l r, \1'), but 
<11\0 Oil o(1\l'natlon ofthe student. (he -.,(lldcnt"\ work. and thL' \lUlll'Ilt'\ pOlllh 
of Vle\\ /1 I SOll1C :lc,<,c:,sment .<,tra(eglc,> Ilh_ludL' 
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- Oral discussions Th t 1 e eac ier presents students with a II "incus" question and 
a ows an open drscussion 011 the tOpIC. 

- KWL(H) Chart (What we know What I .' we want to know, What we hove 
earned, How we know It). This technique can be used throughout the cours; of 
study for a particular tOP1C, but is also a good assessment technique as It shows 
the teacher the progress of the student throughout the course of study. 

_ Mmd Mapping. In this activity, students list and categorize the concepts and 

ideas relating to a tOpIC. 

-Hands-on activities These encourage stlldcnt~ to manipulate their 

environments or a particular learning tool Tcacbers can use a checklist and 

observation to assess student success w ith the particular material. 

_ Pre-testing. This allows a teacher to determine what knowledge students bring 
to a new topic and thus will be helpful in (llrectmg the course of stud). 

Specific Approaches 

Specific approaches to education that arc based on constructivism Include the 

following: 

Constrllctiolll \'111 

An approach to icamlllg based on the c()["trllctlyist learning ideolog.es 
presentcd by Jean Piagct (1·larcl&Papcrt, 1991) 111 thiS npproach. the indiv idual 
is conscIOusly engaged 111 the construction of a product (Li, Chcng. & J AU 

10 \3) The uu livauo» or constructlon"l11 in cducat I <'1M I sctt mgs bas been she", n 
to promote hlgher,order thinking ,krlb <ucl: as prnhlcm,solvmg aod cntlCal 

thll1klllg (LI ct al.. :201]) 

(jllldl!d Im/ilid/()/l 

A learn log approach III \\ h u. h the educator l1\es ,a ateglu, J t) placed prompts. 
cues. quesliOns, direct csplanallons. and illodclmg to gUide student thllll"ng and 
t acdltate an mCl"eascd respclI".ll i iu y for I he completion ora [;t'k (F "her & I rcy. 

1(10) 
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Problem-Based Learning 

A structured educational approach which consists of large and small group 

discussions (Schmidt &Loyen:-., 2007) Problem-based learning begins with an 

educator presenting a series of carefully constructed problems or issues to small 
groups of students (Schmidt &Loyens, 2007). The problems or issues typically 

pertain to phenomena or events to which students possess limited prior 
knowledge (Schmidt &Loyens, 2007). The first component of problem-based 

leaming IS to discuss prior knowledge and ask questions related to the specific 

problems or issues (Schmidt &Loyens. 2007). Following the class discussion, 
there is typically time in which students individually research or reflect on the 
newly acquired information and/or seek out areas requiring further exploration 
(Schmidt &Loyens, 2007). After a pre-determined amount of time (as outlined 
by the educator), students w III meet in the same small groups that were 
composed prior to the class dISCUSSIon (Schmidt &Loycns. 2007). In the first 
meeting. groups will spend bctw ccn one to three hours further discussing the 
problems or Issues from class 111 addition to presenting any new information 
collected during individual research (Schmidt &Loyens, 2007) lollowing the 
first rnccung, students will independently reflect on the group discussion, 
specifically in comparing thoughts rcgardmg the problems or issues in question 
(Schnudt &I,oyens, 2007) Typically, groups will meet a second ume to 
criticallv analyse individual and group thoughts and drscussions and will 
attempt to synthesize the mformauon in order to draw conclusions about the 
given problem or issue (Schmidt &Loycns, 2007). Within the educational 

setting, problem-based learning has enabled students to actr, ely construct 

Individual undcrstandmgs of a tOpIC usiug both prior and new I." acquired 
know ledge (Schmidt &Lo)cns. 2()07) Moreover. students c11"o develop self 

directed .md group learnmg "kIll" \\ hich ultimately lacrhtatcs the 

cornprchcnsron otthc problems or l"'.lll''''; (Schmidt &Loyells. 20(7) 

An cducauonal approach associated \\ nh problem-based lcammg III \\ luch the 
student ]cains through Il1vestlg:ltll1~! I"')UCS or sccnanos (I LII, verdi-Can 

&SOllllll'/, 20 I 2). In this approach. <tudcnts pose and an,,\\ CI LlLlc"tIOI1" 
indrvrdu.ill. and/o: collaborauvcl. III ordc: to draw conclusron-. Iegardlllg the 
spellill I""ll(" or scenario" (l l.il.v c rdr-Can &Sonmez, 2()12) WIthIn the 

RIE Li
bra

ry 
Bho

pa
l



educational setting, inquiry-based learning has been beneficial In developing 

student inquiry, investigation, and collaboration skills, 111 tum, mcreasmg 

overall comprehension of the Issue or scenario (Hakverdi-Can &Sonmez, 2012) 

Effective essential questions include student thought and research, connect to 

student's reality and can be solved in different ways (Cra ie, 2009). There are no 

incorrect answers to essential questions, rather answers reveal student 

understanding(Crane, 2009). 

Anchored Instruction 

An educational approach associated with problem-based learning in whrch the 

educator introduces an 'anchor' or theme in wluch students will be able to 

explore (Kariuki& Duran, 2004). The 'anchor' acts as a focal point for the 

entire task. allowing students to identify, define, and explore problems while 
exploring the topic from a variety of different perspectives (Kariukrez Duran. 

2004) 

Cooperative Learning 

A variety of educational approaches focusing on mdividuals working together to 

achieve a spec I fic learning outcome (llsuing, 2012). 

Reciprocal Peer Teaching 

A cooperative learning approach wherein students alternate roles as teacher and 
learner (Krych. March, Bryan. Peake. Wojcicch, & Carmichael, 2(0)) Ihc 
unlizauon of Reciprocal Peer Teachmg (RP I') in educational sctungs has been 

cffecuve in the development of teamwork, leadership, and e0ll1l1111I1Icat ion SKIlls 

in adduion to nnproving students' undcrstandrng of course content (KI") ch et al . 
2(0)) 

J\ highly <trucuu cd coopcrauvc lcarmng approach wluc __ h I" Implemented in rom 

',(agc" introducuon, focused exploration. reportmg and rc-shapurg. and 

IlltegratlOfl and evaluation In the mtroduction stasc. the class I~ drvidcd IIltc' ~ ~ 
hctcrogcncou-. 'home groups comI',[Illg or between three to "even <tudcnt , 
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(Karacop&Doymus, 2013) Upon establishmg the 'home' groups, the teacher 

will discuss the subtopics pcrtammg to the subject matter (Karacop&Doymus, 

2013). In the focused exploration stage, each student wuhm all 'horne groups 

selects one of the subtopics (Karacop&Doymus, 2013). Students from each 

'home' group that have selected the same subtopic will form a 'jigsaw' group 

(Karacop&Doymus, 2013). It is in the 'jigsaw' group that students will explore 

the material pertaining to the subtopic and will prepare Jar teaching it to their 

'home' group, the reporting and re-shaping stage (Karacop&Doymus, 2013). 

The approach concludes in the fourth stage, integration and evaluation, wherein 

each of the 'home' groups combme the learning of each subtopic together to 

create the completed pieee of work (Karacop&Doymus, 2013) 

The 5 E's model 

The 5 E's IS an Instructional model based on the construcuvist approach to 

learnmg, which says that learners build or construct new idea; Oil top of their 

old Ideas The 5 E's can be used \'v nh <tudcnts of all azcs. mcludiuu adults ~ ~ 

Each of thc 5 E's describes a phase of learning, and each phase bcgms \\ ith the 

letter "E'" Engage, Explore, Explain, lIaborate, and Evaluate -J he 5 E's allows 

student') and teachers to experience common activnics, to usc and build on prior 

knowledge and experience, to construct mcamng, and to continually assess their 

understanding of a concept. 

Engage Ilus phase of the 5 E's starts the process An "engage" aUl\ It)' should 

do the followinrz c: 

Make connections between past and present lcarmng C'\!'c.TICllCC') 

Anucipatc acuvuics and Iocu-, studcntx' thmk mg \)11 the lcarrunc c» 
outcome'. of current activities Students <hou ld become mental h cllg~lged 111 the 

concept, procc-,s, or skill to be learned 

Evplcn « Ibis phase of the 5 I~'c; pi ovrdcs student', with a (_()111111011 base of 

l xpcncnccs 1 hey Identify and develop concepts. proces~e~. and <k rlls DUring 

thl'> pha-,c. students actively explore their environment 01 mampul.uc m.ncrials 
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Explain This phase of the 5 E's helps students explain the concepts they have 

been exploring. They have opportunities to verbalize their conceptual 

understandmg or to demonstrate new skills or behaviors This phase also 

provides opportunities for teachers to introduce formal terms, defimtions, and .... 

explanations for concepts, processes, skills, or behaviors. 

Elaborate This phase of the 5 E's extends students' conceptual understanding 

and allows them to practice skills and behaviors. Through new experiences, the 

learners develop deeper and broader understanding of major concepts, obtain 

more in formation about areas of interest, and refine their ski lis. 

Evaluate This phase of the 5 E's encourages learners to assess their 

understanding and abilities and lets teachers evaluate students' understanding of 

key concepts and skill development. 
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Innovation in Languae-e Teaching: Constructivism 

Dr. Nidhi Tiwari 

Introduction 

Language teaching in India is a challenging task in the context of the nch 
linguistic diversity The attempt to introduce the three language formula was an 
effort to face the challenges and also recognize the opportunities that the 
linguistic diversity of India provides NCF 2005 emphasizes that 'It is a strategy 
that should really serve as a launching pad for learning more languages .. Its 
primary ann is to promote mulnlingualism and national harmony.'(p.37). Many 
research studies have proved that bilingual proficiency raises the level of 
cognitive growth. divergent thinking and increases social tolerance Therefore, 
there is an insistence on promoting multilingual communicative abilities for a 
multilingual country. 

Ever since Chomsky put forth the innateness hypothesis which states that 
children are born with innate language faculty, the thrust in language teaching 
has shifted Irorn traditional behavioural foundations to cognitive ones Hence, 
instead of form- focused teaching there IS emphasis on teaching language use Il1 

meaningful contexts What IS needed now IS 'communicative competence' 
instead of the earlier -gmml11atlcal competence'. 

If we explore the Indian tradition. we find a rich resource. The Position Paper 
on Indian languages states - language IS speech (not writing); cogrution (not just 
communication): and a construct ivist system (not Just a representational one). 
According to Bhartrhari. language constructs the reality (It does not name a pre 
existing reality) and it IS the Iorrn that knowledge takes.' Constructiv Ism 111 

language lcarnmg requires mvolv ing learners to construct rnearnng of what they 
read 

Ohjectives 
• After going through this module teachers \\ III be able: 
• Fo define construcuvist learning theory 
• lo describe constructivist pedagogy 
o 1'0 dcx clop undcrstandrng of constructivist lcarmng design 
o 10 create con-trucuv I\t lcarrung Situation III the clavsroom 
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What is Constructivism? 

Constructivism is basically a theory-based on observation and scientific study 
about how people learn It says that people construct their own understanding and 
knowledge of the world, through experiencmg things and reflectmg on those 
experiences 

In the classroom, the construcuvist view of learning can point towards a 
number of different teaching practices In the most general sense, it usually 
means encouraging students to usc active techniques to create more knowledge 
and then to reflect on talk about what they are domg and how their 
undcrstandrnz is changing. '-' ~ ~ 
Four Major Assumptions of Constructrvist Theory 

The constructivist learning theory is based on the following four major 
assumptions 

Know ledge depends 011 past constructions. We know the world through 
our mental framework and we transform and interpret new information 
through tim. framework 
Construcnons come through sysrcms of assimilation and accommodation 
II1to our existing mental Irarncw ork. 
Learning is an organic process of invention, not mechanical 
Mcarungful learning occurs through reflection and scaffolding of new 
know ledge upon existing framework of knowledge 

In language learnmg an important constructivist model I') Interpretation 
construction (ICON). 

Let us understand a constructivist learning situation through ICON model 
given 1Il NCI·200S. 

Constructivist learning situation 

Sttuation 

Learners read the "tUr\ 
. Kabuhwallah. 

Ob"lT\ arion 
I .ater, they arc gn ell background 
material 

with illustration -o lc.cuam scenes 

of the 
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Contextualisatlon 

Cognitive 

apprcnticesh 1 P 

Collaboration 

Intcrpretauon 

construction 

Multiple 

mtcrprctanons 

-----~~-- --------~ _---- 

story and brief descriptions. A few 
learners enact one or two scenes 
depicted 111 the illustrations. 

Learners watch the scenes enacted 

They relate the story of the text 
w ith the 

Illustrations of the background 
material 

Using a scene enacted, the teacher 
models 

how to integrate reading the story 
and the 

Illustrations of the background 
mater tal 

I .carncr- \\ 01 k Il1 groups to 
generate 

mtcrprctatrons while the teacher 
s LI gg e') 1!-,1 

gUides them a~ they proceed 

Ihe) dllcll~ <c and generate their 
0\ \ II 

intcrprctauon'. of the :,tOI)' 

- - - - - - - - ---_-- _--_---- - 
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,-------------------------------~------------------------------ 
Multiple 

manifestations Comparing the lI1terpretatlons 
within and 

between groups gives the learners 
the idea 

that people can have different 
reactions to 

the story. 'Kabuliwallah·. 

Using the text. background 
illustrations and 

their own ref lcctions. the learners 
sec how 

the same characters and themes can 
be 

manifested in <cvcrnl \\(1)'S. 

----------- --------- 

Another ~ignificant model Il1 construcuvrvm IS the rive I model. It was 

developed by 
Rouer Bvbec The l-ive Es arc 

u - 

l.ngagc. Lxplore, Explain, Llnborutc and Evaluate 
Lngage In the ~tage Engagc. the studcms Iirst encounter and rdcnufv the 
mvtrucuonal task. l Ierc they mal.c conncctlOJlS bet \\ ccn p~l'-.t and present 
learning cvpcncncc-. lay the orgcll1l/(ltlollal glOund \\OJk for the .rcuvrucs 

ahead and sumulatc their inv olvcrncnt III the anticipation of these acuvitics 

I '\.plore In the E:-..ploratIoI1 <.,Llgl: the students have the opportunity to get 
du ccilv Involved wrth phenomena and m.ucn.ils lnvolv IIl~ them-elves III 

these .icuv 111('> thc\ (!c\ clop d groLllldll1~ or nperll'nee II nh the 

phenomenoll f\ '> 
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they work together in teams, students build a base of common experience 

which assists them II1 the process of shanng and communicating The 
teacher acts as a Iacihtator, providing materials and guiding the students' 

focus. 

Explain. The third stage, Explain, is the point at which the learner bcgms to 
put the abstract experience through which she/he has gone linto a 

communicable form. Language provides motivation for sequencing events 

into a logical format. Communication occurs between peers, the facilitator. 

or within the learner lumsclf Working in groups, learners support each 

other's understanding as they articulate their observations, ideas, questions 

and hypotheses. 

Elaborate. In stage four, Elaborate, the students expand on the concept-, 

they have learned. make connections to other related concepts, and apply 

their understandings to the world around them 

Evaluate Evaluate. the fifth "E", is an on-going diagnostic process that 

allows the teacher to determine if the learner has attained understanding of 

concepts and knowledge. Evaluation and assessment can occur at all point'> 
along the continuum of the instructional process. Some of the tool') that 
assist 111 this diagnostic process are rubrics (quantified and priorrtizcd 

outcome cxpcctationv) determined hand-in-hand with the lesson design. 

teacher observation structured by checklists, student interview s, portfol io-, 
designed \\ ith specific purposes, project and problem-based lcarmng 

products, and embedded assessments. 

Application of 5E Model in Lan~uage Classroom. 

Theme 1 -Pr()~e (Biographical Sketch) 
('Thc Sound ofMusrc Irorn Class IX. NCERT Englrsh textbook) 

• Students can bc engaged by showing ~l Video clip on the life of 
Ustad BI"mtlLlh Khan 

• Another \\ 3) to cngage students could be through audios of dtffcrcn: 
muvrcal nr-u umcnt-, Fhcv can be ~hked If thcx could rdcntifv thc o _ 

musical IlhtrUI1l<.'llts thcx heard 
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Explore 

Students will be divided 111 groups Each group may be assigned a 

particular 

aspect of Us tad Bismillah Khan's life- 

a. Origin of Shehnai 

b. Childhood of Us tad Bismillah Khan 

c. Facts of his life 

d. HIS views on teaching children mUSIC, the film world, playing at 

temples, the banks of the ganga etc For this, they will prepare a brief 
speech on Ustad Bismillah Khan's love 

for India and Banaras after watching video-clippings. 

Explain 

The students will explain the topics assigned to them. The students can gl\ c 
the speech on Ustad Bismillah Khan's love for India and Banaras. 

Elaborate. 

1. The teacher will elaborate the topic. 

2 The teacher will facilitate students to appreciate the topic criucallv 

3. What are the values given/ learnt 111 the chapter? This question call 

be discussed by the students /tcachcrs 

4. The teacher will particularly cxplam new words not understood by 

thc students and also pomt out the grammatical fc.uurcs 

5 Teacher \\ III cover the vocabulary part- rdioms and phrnvcs 

kevw ords etc ~ , 

Evaluate. I .carning \\ til he evaluated by mean') o lthc follow lIlg- 

l rck- the right all,,\\ cr. 

a. °1 he (Shchnai.I'ungi ) was a 'reeded noisemaker". 

b (AlI13u'c /\ barber. Brsrrullah Khan) transformed the Pung: 

mto Shchn.u 
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2 One word substitution 

a. The home of royal people- 

b. The state of alone- 

c. A part which is absolute .icccssary- 

d. To do something not don before- 

e. Without much effort- 

f. Quickly and in large quanttties 
., Match the Columns- Meanings .). 

a. Revived I Stopped 

b. Bans 2 Lives again 

c. Auspicious 3 Find good & useful 

d. Appreciate 4 'welcome 

e. Rephcatc 5 for the second time 

Usc the following words 111 Phrases or sentences of) our 0\\'11. 

I. Indispensable 2. Impressed 3 afraid -+ outdoor 5. Paternal 

6 Countless 7. Pnceless 

Activities - 

1. (.lUIZ based on Ustad Br.millal: Khan's life can be 

organized. 

I Imagine the famous ~inger ( r aLI Mangcskcr) 1<; going to 

\ IS it your school You h~l\ c been asked to Introduce 
her to the audience before her performance l Iow would \OU 

introduce her? 

[\'1<1111 points 

o the school of IllLl~IC <he hclul1~" to 

• her achtcvcmcnts 

o her inspii auon 

• awards 
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Summing lip 

As we reach the end of tlus module, we hope that the 

teachers have developed an understanding about the paradigm shift ~ 

m language teaching. The focus on learner-centered, interactive 

classroom transactions makes the teacher a facilitator. The teacher 

should provide a variety of materials, even use of audio-visual 

materials and internet can make the learners active participants in 
using language for commumcatrvc purposes. As learners move to 
senior classes. language should be used to develop higher order 
shills 
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PROSE. TARO'S REWARD (ENGLISH) 

Class- X 

Sub- English 

Topic- Taro's Reward 

Lcarrnng Aspects 

1) Vocabulary-new words, synonyms, antonyms. 

2) Punctuation marks-related to storytelling. 

3) Understanding of values like hard work, sincerity, respect 
and care for elder s/parcnts. 

4) Creative wriunu t» 

5) Grammatical aspects -undcrstanding syntax and 
semant IC::' 

6) Phonetic aspects 
Learning Objectives Learners 
would be able to 

1) Develop skills or LSRW 

2) Relate different values \\ ith real Ii fe 

3) Enhance V ocabularv 

4) Behave III dcvircd manner with elders and parents 
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5) Create own stories about different virtues and their 
importance 

Process Skills 

1 ) Observation 

2) Classification 

3) Linking with real situations of life. 

4) Analysis of behavior and situations. 

5) Interpretation 

6) Critical thrnk mg 

7) Reflective think mg 

8) Inference 
Learning resources 
I) V Ideo clipping of the story 

2) Cards showrng different moral stories 

3) CDs of moral stone'> 

-J.) Chart showrng various valuc-. 
Opportunities lor open-ended discovery 

Students \\ III develop the story through role-play. Each student \\ III 
playa character from the story. Students wrl! tr) to understand and 
describe the rcw ar d won by the hero. 

or 
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Summing lip 

As we reach the end of this module, we hope that the 

teachers have developed an understanding about the paradigm shift ~ 

111 language teaching. The focus on learner-centered, interactive 

classroom transactions makes the teacher a facilitator The teacher 

should provide a variety of materials, even use of audio-visual 
materials and internet can make the learners active participants in 

using language for communicative purposes. As learners move to 
senior classes, language should be used to develop higher order 
skills. 
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2. One word substitution 

a. The home of royal people- 

b. The state of alone- 

c. A part which is absolute necessary- 

d. To do something not don before- 

e. Without much effort- 

f. Quickly and in large quantiues 
,., 

Match the Columns- Meanings .J. 

a. Revived ] Stopped 

h. Bans 2 Lives again 

c Auspicious 3 Find good & useful 

d. Appreciate 4 welcome 

c. Replicate 5 for the second umc 

Usc the follow mg words 111 Phrases or sentences of your own. 

I. Indispensable 2. Impressed 3 afr.nd -l.outdoor 5. Paternal 

6. Countless 7 Priceless 

Activities - 

1. Quiz based on Ustad Bl<;millah Khan's life can be 

organized 

, Imagine the famous smgcr ( Lata Mangesker) is gOll1g to 

visit your school You have been asked to mtroducc 

her to the audience bclor c her performance I low \\ ould \ ou 
mtroducc her') 

~vl a in pornt <; 

e her p~lI cntauc 

o till' school of mu-.ic "Ill' IW]Ollg<; to 

e her aclucv cmcnts 

(> her lI1Spll anon 
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5) Create own stories about different virtues and their 
impoi tance 

Process Skills 

1) Observation 

2) Classification 

3) Linkmg with real situations of life 

4) Analysis of behavior and situations 

5) Interpretation 

6) Critical thinking 

7) Reflective thinkmg 

8) Inference 
Learning resources 
I) Video clipping of the story. 

2) Cards showing different moral ~tOrIC~ 

3) CDc; of moral stories. 

4) Chart show Ing vanous values 
Opportunities for open-ended discovery 

Students will develop the '>tory through role-play. Each student will 
pia) a character from the story Students wi]! try to understand and 
describe the rew (II d \\ on by the hero 

or 
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PROSE: TARO'S REWARD (ENGLISH) 

Class- X 

Sub- English 

Topic- Taro's Reward 

Learning Aspects 

1) Vocabulary-new words, synonyms, antonyms 

2) Punctuation marks-related to storytelling. 

3) Understanding of values like hard work. sincerity. respect 
and care for elders/parents 

4) Creative wrrung 

5) Grammatical aspects -understanding syntax and 
semantics 

6) Phonetic aspects. 
I .ear Illllg Objectives Learners 
would he able to 

I ) Develop skills of LSI{ W 

2) Relate different values with rcal hlc 

3) Enhance vocabulary 

4) Behave III desired manner \\ uh elders and parents 
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Students arc divided into heterogeneous groups and each group IS 
provided a card showing a specific moral story. 

1) Each group w III create a story on the picture given on the 
card. 

2) Members of the group will analyze the situations and 
lesson of the story 

3) Students will analyze the happenings and their 
consequences 

4) Students will infer the outcome" of good thoughts and 
behavior 

Creating learning situation Engage' 
1) Students will bcshown a video clippmg of the story 

"Taro . ~ Rev \ a rei 

2) Students learn the Importance oj t!.()l)c] behavior through 
observation 

3) Students \\ III act the main charactcr-. () t the story 111 the 
role play guided by the teacher 

4) Students will narrate some srtuauon-, "here they get 
reward for good actions. 

5) Students \\ III try to develop moral ...,{one" w nh the cards 
provided. 

I, xplorc 
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1) Students will list out the values shown by Tam 111 the story. 
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2) Students will answer the questions on the happenings of 
the story and reasons behind them. 

3) Students will narrate the story created by them through 
the card 

4) Students will describe the happenings and values related 
to the story. 

5) Students discuss the importance of hard work, sincenty 
and care and respect for parents. 

Explain 

l ) Students will read the parts of story and try to 
comprehend the sentences and context 

2) Students \\ III relate the acts of the story with real Ide 
situations and dcscnbc the values shown in the act. 

3) Students wi l] find meaning and reference of difficult 
word" and phrases with dictionary and various other 
resources 

4) Students cxplam the daily life situations where they get 
rew ards for their actions and services. 

5) Students will tell about the main values like truth, 
kindness. hard \\ ark, sincerity and respect of elders 

6) Student- cx.pl.nn the importance of the values for better 
lIfe 
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Elaborate 

1) Teacher \\' JlI elaborate the concepts of' values and their 
significance. 

2) Teacher will sumrnanze the story andits major 
characters 

3) Teacher will describe the moral of the story and its 
effect on students. 

4) As a facrluator teacher will help students to create story 
at engage level. 

5) Facilitator will explain the gist of various stories created 
by the learners through the help of cards 

6) facilitate in understanding new words and phrases used 
in the story. 

7) Teacher dcsc.nbes relevance of values and good deeds to 
real life and better living. 

Evaluate 

1) Students are assessed during their prcscntatrons of story 
creations 

2) Students are asked to form new sentences with the 
textual \\ ords 

3) Students are asked to list out related situations. 

4) Textual questions arc discussed and students write them 
m copy. 

5) Students are assessed during story making and writing 
activity. 

6) Students fill 111 a cloze passage of the poem Reflection 
Teacher/ Iac iluator record rcflecuons observed durmg 
the activ Itle:-, and others proceeding', 
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POETRY: SQUIRREL (ENGLISH) 
Class:X Poetry 

Subject: - English 
Topic: - Squirrel Learning Aspect.- 

i) Facts about environmental squirrel or other animal. 

ii) Punctuation mark - related to animal attribute. 

Iii) Vocabulary -ncw words, synonyms, antonyms and rhyming words. 

- To form new sentence. 

IV) Creativity 

v) Application and athletic change the poem 

Learning Objective 

Learner would be able to - 

i) Develop skill ofLSR &W 

ii) Relatc/rdcntrly physical attribute of ammal with some symbol - 

creativity 

iii) Use dictionary and promote co-operative learning. 

iv) Express through creative writing and connect WIth the surroundings. 

v) Appreciate the poetic style and encourage reading somc other poem 

Process skill 

i) Concept map offree pet and \\ ild. 

ii) Communication through reading explammg. expression and 

evaluation 

iII) 

iv) 

Linking the learning With the surrounding 

Creative tlunkinu t» 
v) Inter presentation - mdrvidual. II1tCI presentation 

Abu-ed thml.mg 

Reflective tlunk inz r: 
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viii) Critical thinking 

Learning resources 

i) Video clip animation 

ii) Slide picture of squirrels species, animals, absurd punctuation mark 

Iii) Paper folding chart with different position of squirrel 

iv) Reloaded audio stories and poem. 

v) Lmotion picture 

Opportunities for open ended discovery 

I) List out all animals and birds in the surrounding. And find the 

animals in surroundmg but not the pet 

ii) Narration personal experience WIth the students about their animals 

III) Identify game which IS similar to what play. 

iv) Show students an absurd picture of bird. Encouraging them to 

Identity the hidden punctuation marks in the picture 

v ) Encouraging the group') to have the discussion on the tails of annuals. 

VI) Discussing about the posvibility of petting a squirrel If yes, how and 

,\ hy. If no, why not? 

VII) Students arc divided II1to heterogeneous groups and assigned specific 

task WIth respect to food. emotion attnbutes and habits of squirrels 

Creating a learning situauon 

I .ngagc 

1- Student were shown an animated video of the poetry the squirrel 

11- Ihe Student learn') through rnak mg a concept map about squirrel with 

<uch aspect of t.iil-, or .uumals and <nuuliaucouslv learn about 

"q UII rels( as se::,,, III eJ1 1 and kaf 11 mg) 

111- \Ol1le stone') ru c nan .itcd b\ the <tudcnt 

1\ - Student sec difficult CIl1UtlCOJ1S or clrp or student'>' elf tout different 

emotions and othcr-. I(knt Ii\ them 
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v- The student reads the poem silently in the group or teacher recites the 

poem or play an audio of the poem and students identify with the 

illustrauon given in the books 

2. Explore 

1- List down the physical feature of squirrel observed, discussion 

i i- Discussion about eating habits of animal. 

lII- Explore about the habits of animals 

IV- Use drctionary to find new word meaning and differentiate between 

coat and overcoat, they also try to understand words in context 

v- Make their own Literal interpretation ofthc poem in the group 

VI- Studcnt-. discuss about varIOUS emotions. 

3. Explam 

Student recite the poem & cxplarn thenr comprehensive understanding of 

the poem 

Explore - other students, explore the dnncnsions of the poem \\ hat 

they could not think of 

Students narrate their experience lanecdotes of squirrel or catclnng a 

squm cl. 

Students cxplam the \\ ord mcamng of the new word fi 0111 the 

dicuon.u , 

Student'. l''\plalll about the dIlTcICI1CC bctw cell coat & 0\ eicoat & the 

aturc ofthe ..,qUIITcI 

Student'. dl<;CU..,..,/c,\plalll about different emotions, habit ofsqutrrcl 

Student" npl:nn .ibout food habu-, 01 annnals 

• A ·dI"Cll"..,lolliplantatIon /talk about rh) Illlllg words and 'words 

• 

• 

• 

• 

• 
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• 

• 

• 

• 

• 

• 

• 

4. Elaborate 

Teacher elaborates/affirms /sumrnanes the concept and habit of squirrel 

Engage- if a few students express some doubt -; facilitator again engage 

them in any of the engage activity & explains/elaborate them or asks 

the peer group to do the same. 

• Teacher/facilitator and students read the new word & facilitates to 

• 

• 

learn to rhymes the word. 

Teacher helps to elaborate about several emotions to express by 

students 

5. Evaluate 

When students are prescnung/expressmg/cxplairung about their groups 

undcrstandmg/comprchension of about the poem teacher (evaluate) 

assess their lcarnmg 

Students describe the tail of squirrel different animal 

Proper use of dictionary. 

Several/Different LIse 0 f \VOl d 

Pick odd one out 

Students wntc the portfoho/bio Data of their pet animal 

Students form different sentence') with the \\ ords 

Textual problem fare dr.cusscd & student') are expected to \\ nte 

them 111 note book 

Students are sho» n <orne abvurd picture of punctuation marl,-, 8. 

asked to IdentJl) hidden punctuation 

• 
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,-,;'Fn mw m~2.i[ ,~,; \11"T "h::;(i[ g, ~11~f '~T \T+ll(·1,,) '~Pl r ~r \r~!'lrqTC:; 1~ I f:':f'!:T cjil :~i"" 'i c - 

i~l~l LTRR{'_jfct~IT chf FiTlluj Lfi'Zc:r', 1,l9f'~Flr \,CJ ([!r,d ,n '5~,'~i Tfi;JI()f~~jT &PT g\umf'it1 i;)~lT ,;If 

\TcFfff %, ~IS -nr;:Cj~ <17T 1jrq"~T (I~T "\;ci) tIm z_t I 

RIE Li
bra

ry 
Bho

pa
l



32 xr{if~ q; 3TTtIR «f'lf <t wi 1{ ~XTR tR ~ ~ ~ I (NCF- 

2005) 

'Ic[ 3fT1CIT \TCf ~ LT,[ ~R 31l.::cTIftl ~ I 6'1 V1AC'r t fcp pffi ~ 31]11cf ~ ~ ctr 
~ ~ ~ ~ I pffi 1'f1 ~1ffi1lX{) if ~ 3fT1cT ctt wrn ~ ~~ \'rl CliCiiCl,<0i if \3q<:jll~ 

t I xf~ [PJ ~ 8$1iACjj ~ ~ ~ slcfr I 

31~ 10T ~ xfruR ctr ~ ~ 3P-lTcf if ~H;C1:J crT -g vIT ~ ~ ~ CbNiJ ~ wrn 
LT'< ufR cMT t I 

3_3 XT~TR~ -Xf -ffi~ <t ~~ o-Dqj- 

\TV! -n eli Cjj Ci i x~ roaM qurrc;fr XRC1 \'rl ~ ~ ~ I 'l1flIT fCl $1 i A d1 -;'J ~ c. 

3fC11T -31cf1T -mlcR 11'[ fclT:rR ~ -g I vIT rnerur ~ cf>1 ~ ~ -g I 

, - 

RIE Li
bra

ry 
Bho

pa
l



3 4 ~l xiH I q I G 1:f4 1fT1IT fulfflJf : 

'ifT1IT X1Cl1C: Cf)T lfTtZI11 ircfr ~ I '<ITt1T ~, ~c1, 6TCPITCf, ~, ~, c""1 I Cfl'i 01 \JC:f x:ni%~ 
ij CIf1l{'f ~ 3T1GT 1TTQT-fcrrq ~ I wft m1'fllT cr?r tir;s~ ~ ill ~ ij {j\iFil,'iCfleli ct ch -ziR 
3iCRR ~ -gl- ~ ~ I ~ cruiT CJ)T ,iriJl'iol, SClf.'l;lII{;;I~ SClf.'lFcl$1H, ~ ~, ~ 

1:ffift~ ~ 1'ffClT<RUT if % ~ m ~ ~ ~ ij ~ 'i6Cilcruf lfTtZI11 ~ ~ -g I 

roafUT cr?r ~ CART, ~ if Cfl('q'iI;iftC'ldl, fl~~'i;lftC'ldl, ~, -ctfurcp r~, 
fl Cfl I 'i I ,'i Cfl uffCr'l" ~ ~ \F1Cl x=rcWfr ~ 31TR 'ifT1IT if 'Ii \J1 'il ,'i Cfl 3lftpp:r -fr "{fg\JKfT -xf c 

x=fmrr VTI TfcpoT ~ I l:JTXqiTcp rom ~ n -mfSR1 ~ <rUTr cr?r ~ '!~ \J1 'il ,'1 Cfl d I xr "fll1:;T eFT 
ClJlqCflCiI eft VTI \!cpdr ~ I lJU ~, 'TU m~, cmCfJ"'!UT, 31 I C'lliJ'il Fcl~iJ'il. 3fTfu '<ITt1T ct ,~ 

~ -fr em \JfTCfI ~ I cpf\l31O-s roaM if 3~, 31cfC1TCfJ-;:r, R-=!-(f-R-=! ct ~ fr W{\i, ,~ 

em '1TCl-1T, ~r 11 \SfT fl Cfl('q -n. 3~ ~ \fTfSj Cf)T ~ if ~ 3fTfu W ~ 
'!i\J1'iI,'iCflCiT ct 3nmx «Pl "1A ~ -g I 

4_ 'llTfIT fueTUT it ~ "([il m-~~'J1<T Cf)f fc)f.rm<T- 
1WffQ \f:rcrrc:- TI ClfCfffi fcrrq ~ ~ -g I \Rj[fij ~ 3Id)FctCfl '(il{CflmCfl mmF'f c~ '9T 

c 

if mmtT CP~ 'fef ffi0 3fCrCf/t~ ~ ~ -g I ~ T! ~ -c;cr ~-~ 3fj1-jJr eFT mRT 

~ ~ ~T ¥ ~ 116<;elq::of "1A ~ -g I 35000 crrf TAf 3rcA1 ircP CPc1T (ifc;r firfr) em 

~Ri61'!i mfTr~ 3WrrTfr ij ~o §,3IT -g I (Discover India - June 2000) XiT«f2fc'rc:p fclfcltT(-TI~ 

-c;cr \F1Cl v\Tcrr «JCffiT'!T ct ~ ~ftcp 'ifT1IT rom cr?r qi(1T3IT ~ 6'!fif1Ic4' -xf \fTFfrA ~ 

~<TcP -g I Cflt9 ~ <:n_;r \3llftQfCi" -gl-(f -g - 
'" 

~-- --- ---- ----------_ - --- -------~----- 
1n"Q"T ~II:TlJr If Tlt~4 3TCf(j)tT ct ~ ctill qRR{>_:ri'l"j<n qlT ffifur 3lICJ;i<:JCfl ~7 

2 +Wff ro&1Uf ct ffi~T "CflC1T3fT -c;cr '!il cuh II 'H CFT 'Ii I'Hl ""1 'i <r<TI dR eRr -m-m p 

~cT m,-,1c1T -fCfl~ ~'2-T bfR Cf)T \;CJJ m'C.Ti'T -g 'fc)~"CfTH1T ~3fr ~ xTfT Tf ;:rikfT (:_~ I" J~Gf 

v\WT ~ 1-fRl;-S- -2J<lcTfu~ l.;iT R~ETCf) ~R ~ -{Nflj! f~rw \,'<T JiHCJel1gLfd fum eFT fHli{ fiJim 

~1TI f?T~~ <TIC':c.fif (l~T "'l(-f-'!'kf 'T ~Tm" ffc2Fl \;<:1 111,n ,j'T (liT '~{clR-m ;Ef dlej[:T' f'?r-31 ,j', 

;r!~f cr?r ~(; em chI ~h;\Jf "fT"ficm eFT TlCf)fff ~ I q"fim \;(1 f-lftClt 3rrmf{o roefUf CZjCJ\0,T ,) (D':110 

~Ff vflc!~ (.fiT 31clm 1,!(~I'T 4i\\IT ~ I X1T~ tfr <j'Zzir cr?r ~1f,\JlcJl -[1 \.qJ(q qi) 3ITx 3Ti'-pHd lIJ'(\1f c-: 

RIE Li
bra

ry 
Bho

pa
l



~ ~ CBT fTR;rcrr -g I <TI_; tl"1TI ~ 611 1fltIT ml;fUT ij x-lli I Ch r&i ,1 CR" ~ -g I 

1Tfl1rQ x=r~ ~ 3RR1 ~ ~ if ~ -g I TfACT ~ ~ xi&Ti 'lncit -c:cr 1RW3Tr ~ 
lPC1rtf \!f~ -g I ~T&rfuJcP ~ -q ~ 3rcrcTrtT ctt tl"~ ~ 1itI -g I ~ -g fcp 3iRrm -c:cr 

31DWfCl) ~ 3i1R ~, ~, CJldICJ'tul, ~ -c:cr ~ ~ \Jj1'-5Ch't ~ I ~ 
1fltIT ~ fllct5R'iCfJ ~ ctt 1fTlTI -g \J1T <$C1T ~ ~ t I %[ ,<i\JHkli¢dl -g I C17I t I 

~ -g I JllfU,R'i¢ ~ qJT ~ t I ~ ~ -c:cr ~ 00 cj) w -q ~ fiI::J¢ld, 

3fCRq~ ~, ~ ~, ~ ~, Bc1, ~ -c:cr ~, 'fA 3ITR ~ ~ ml;fUT -c:cr 
~ 3fCTCl1Gf CBT f?1 ¢ ffl d ~ -g I 

«fT~ 1T~ bfR -q Cf)ill cj) cfr -qaT Cf(m; t I '0fl ~ flili \Jj N \J1T 1PiTOT' -g -c:cr ~ 
31~ '(illi\Jl'Rj \J1T 'C1TcfUlT' -g I Gt=IT ~ 3~ <it \3\JllTR ~ -g I 1WfT rnl;fUT Tr ~ <ncr 

<it ~~ ~ ctt ~ -g I ~, WJc:Tlf 'lilCJcR1lT, wfur, m, ~, w~ ~ 1=fACT 

vflcr;:j ~lT ~ ~ <m If'ST -g I 

lfT~ LJ ~'hi ¢ B f.'rfpf ~ ir1T ~nf6'Y I cpfcrny 'q I c: &1'1 PI ' , incT~~'r 'ClRill ctt Q C'l 1 II ~I ' 

3iTR CJtfJ:i1_~ 1fX ~ cJ?f?1dIQ -g I 7:ffir 1j~ ~'r ftR\ cft~, "C'lTcpq)c1T3IT iftTI cj) 1=fTUfli ~ 

TIlr:;T ¥ CBTcTf ~ -g I ~-cijl_'B __ ~iliF1Lwfm_ ~ _~,_ yrIT&fL(~\-Tf ~'Til n_ ~9_'t ~, 
I-lTUl \TwlT_ ~ <iCJ_lsrU_<it ~_CJ->~_X1~fl\f t~I_c{)_t:U,_~_(j_\JJljLf:qJ~lIil_ cM_flYlLiI,_2 ctt 
(1C{7T;fT If>T ~~-;:,-r __ -qcT~ ~_~_~3)Cjjl,-f?-:r:;jT ~ __ CfIT3 \fn:fr ~ TfFc'rmr~ 'liTC,i RrI;fUT B ctt \ilT 

fF{JdT t, I 6Tr CfUlT <it cpc;fT 1fT ~ ~ 3TFf;CC; C"~ 1;RAill, xfJRT~F.bm dJ ~ 3TCfffi" ~ ctt 

\~ 3irn~ -g I ~3Tr B ~1«~'5l, lj(~, x:<.f'!", tJ:Tf.l ~-QTf, x=rcrrc:, m<"i::DC'ldT, ~, 

~T, ~q x:nTQtc1c{) XTRTd"T3IT xl ¥ 4f6 \TiT Rpm ~ x-TfP:r~ 01-f1 t:'; I -;fl0 ({)C'lT, fiI::J¢C'lI, 

{ref'!" creF, m(Yf~ ~ ¥ TT~, "Cj)f,T~TI, Chlcrm, 'ITT, urf.'r, '!i'fm ~ ~ tl"C!tT ChC'lI,liCh 

f"-' -, _;,. -, , c+" <0,0,....--\\-++ ~ tz:cplUT <:1') XTli~ Xi ~ x{ wTS1 li JIl VfTCff c., I vffl CfJW 4 q)1 10''-1 1fT1jf (PI 

%·flflS\~Fl) '31fCn-c;r' -iT '_q_dlL ~ '1CZlTxT' cflNdT lfT6 -q "qcpT" CRl~ Chi TTI~lfcfm C{)~ \ilT 

t1C!xTI r~ I ~q ~ MT -iT ~ ({]X -c'rmAc:r> (~R:(P'rLfT em ~ ~ 1Tr <fr urr \~ t I ~~ C{)m 

cf, ~~I (r~ .. '1'1 -iT \_R; W LfC1TT if, -%-.,) ctt 3if\ '-.3-3 "'If; 1lczn-Q- CfJT ~4hr(T),<!uT eRfT 6, Rilffil cruir 
1-1 lTlT;'; 'J (j',<'l cBT -qf&1 ~ ircfi t. cPH ~~il;fTT "\ ~ ar fitcn"'t" lTlT.'r ;j; ~ml(Tl 1J:(.~Ti (pT x-ffi\5fCf ~ 

;m\'I~ild f;/-)[jf uH xfCbcH % I \Rl1 ~FT)r{ lJcF[ -1'1r.! c!5T -qq~T xl lcl:;fH (i~ Shapes, Balance, 

vcr fj<p (T~ Rr;~rcll qor TPfSH vTT flcFW (~I 

cl5T ~T\I;';'Z 311'T~-\30._~qCl vlIq.1 vfr~r c;~T ,Fc1r 4JT ~0flm Gl('fT t~ I iH~T c:f6fr c/7T xTT)c;ft, 

'C! C:r::; ~i c 1\ L1 'f,-FT! ;q r~ ('l[n::w x'r '1l;- j ~r:JT ,;) I \3 q ,j P T C{) '( x! qoc'r 1} I 

RIE Li
bra

ry 
Bho

pa
l



CfJe-TT-9 ct'r ~ ct'r ~:!m ~' iT qrrqc; ct'r %A'r s'I frC1)_ eN ~ C£l2TI' qJT ctill, 
Tfm, ~, qm), trW ~ ~ cfJ ffi~ 'l1lcFII,l=jCfi fu:DT cfJ cruR qJT f¢IT cfJ &RT ~cm ~ 

-:> ~ 

~~ -g I _'(jj§ll'L cfJ ~', ~ 3jR Wl=f cfJ ~ qJT xP~c-jlN ~ 3ITCll\il iT 'm 'IT \-TI~ 

\j~ 'IT 1lTcr cfJ ~ 41x4RCtJ ~ 'TmCfJ qJT ~ wfrn~, "llTZf-1 ~ ~ ~ ~ ir 
~ \T~ -g I ~ CfJaIT ct'r 'iJEr ~' cpfcj, ~ ~ ~ ct'r CtJIClFl;iR1 iT <W-~c;c;IT ct'r 

!>lICtJR1CtJ tPc1 qJT fu:TI ~ Cjtjflll<i ir \if1'5CtJx ~ m \i1T m -g I ~ crrrTr iT ~ 
c 

mm iT CZJ11{l ~, C'lICtJW~d d"m 6x,lCtJC'l13IT cfJ >@r ~ th:;r irrr v=IT ~ -m~ cf,T c. 

~ qJT m ~ I CfJIRT 5 eFT ~ ct'r l11~[jg'@Cfl iT -.:rrl1cP tfTG ir ~'r cil qcf)R, wfhl, 

c;m-CllC1, ~ -$I ~ ir fcRT C'R6 3jC'llFcloCfl 3JFR; -$I mftd iT ~ t <:IT; m "ciHill tl 

crrrTr qJT C)J0'Tcfi, ~Hd'iI<[jl=J, ~Jr, ~ T[cT 41x4RCfl C'i'ICfl";ldl ir v=IT"6 ~ !~ I ~ 

'The Torch' (Radha Pyari Sandhu] -$I CfJGRI qJT ~JT, TllT cfJ 3j~ 

<:;cT fcN:rc;fi cil 8 $11 f.1 Cfl ~ qJT ~ ~ -g I ~ Hit LJltc, J c>i 1 fl Cj q}, fil?l Cfll ~ ~ cwr 

ffi (f1tiRr) fvmq') ~ ~ em ~-.:rr ~q mr dCfJ ~CflI\3J4<i ct'r ~ ~ \Tcf)('1 -g I 

5_ ftrelcP -q~re=rur ~ <PT<lf~A 

~ 14 3f9c;r cJ;- q'r ~ 7~ ~ fuifmlTRf ~ i; I 'Times of lndia' ir t 
'Bagh artists recreat Royal Carpet (photo) t.TR ~c1- cil Umar Faruq Khatri "2r 26X32 

Feet em C!TET RIc qfr ~ -&mx- qfr -g I % CfJc>iT 1500 crtf ~ ~ cfJ ~ ~ 311TfTVT em 

cit I ~fr~ ~ g, "Barga Tribe Youth losing Interest In tattoo tradition" ~I\<:r 

~ iT 1:fR1TItc[) ~ em vPl0" x{lT;>::rf.1cfi i'_-~ ~ c;ir t I <T0T c:F ~- ~ 3!CT ~ rn-~ ~ 
l~ I ffiQ~ 'T 3Fj~ m:c)Jhl <t>'T fc)ffl1(f .fr I fuHlq)T VlT{lftp, \3crqR ~ cfic>iI,l=JCfl ~qJTUT cil ~~lf 
Tj~tl 

nm~T ~<r0f ctf;'jcp 'm'tj)~ Tr Bcfr t. 1 "\c[~-rr 1]" c:rirrfr fQ-rir?'! Ch'T qc:;m:r" ~ CBSE c0T 

<1r~ t I cF~lT 11 q 12 Tj Optional fcjqn 4') '54 ~ 7:fG "GfTrr I '(~ JrTRch'l ~\nrrm~T 3nQ) 

~ ~1l:jf.'j\~~'Fr' (j~ '~ vlf.r {.!TlJ (~'l~r \'Fc::{ q:>r< ~ ~'[fl'T;<r J~~i" ~f '[il 1925 ir T:;<{l 

~1\if~('!-f(TJ (Fr.) .[ At,]"': -,['<:TJ, ~? (~ifj~ \.'/]:[ \;(1 t~f'J(fi ({l(,1T f::YJ?'lT if frflc:f.'r "I~ P Giff~ U)C1T 

tRLrfT fcl~Tlc1 l~ I 11RC'l i1 4:><'>fI3IT efr ,\:]'11\1 iT VlPf~;Cli\iT cBl q)'-Ir (~I flnrRTf T:;cT 11TmCfi ~fl c.;) 

\TWT WlTvr -{m:qlidc{) l_l,l IT \f 3Tf~FT~f C: I ,H~fc11; urir \Tc:f fi!I?w>T if cpc1T ~Terr, "JvRlf1flli\T1 

\'c:f ~F1T\-T"{) ~cn (If[ JII(~~lfi'Fm t I 'StY if:\rFJu) 3f}\hq10 ~\T 3-0'1)1\ ~~ I 

RIE Li
bra

ry 
Bho

pa
l



» ¥ m~ \;Cf m~ C'fm Tff~ ~ If'( ~ mm <fiT fl ~ll 4J\J1"i cR I 
> fcjl'P:IT 1{ LfRTICl me-TCP qJT ~ mm <fiT -qfu1RUT Rm \ilRT ~ I 

» ~jCJ I ill{l 3ffi ~ TJfclfcjftn:IT \'r ma1cF ~ ~ il1f%1:.; I 

y NTIRUT ~IRUT -q ~ 3m 0ffifffi;qT If'( ~ ~T, ~ q~ ~ \Jl1\.; I 

» WTT fcjSlIC'lLlI 1{ ~ me1cfJ <tr ~ ~ ~ I 

» ~ Fcl Sli C'l dl \;Cf ~ -m-mw 1{ ~ ~ \;Cf ffi2:IT <fiT "-'>l1c1 ~" iT ~ If'( ~ 

fcj1fdJ- ciJ ~t 1{ ~, ~, ffi?TI 3nft <fiT ~ m ~ I 

*1 1960 1{ ~ \;Cf 31\J'PTx e'i:fT"Z1" mm m~ 1{ RF51CJ')C'l1 3Th 31/dlfTlCJ') G«1~I('q'1 cj; 

\.;Ch Cf c;T m ciJ qlqLl~f)~1 ~ SC; 0 ~ crrc:- 1{ ~ ~ Rm ~ I ~ Qlq£lq5Ji'1 eN 

lilf'!11~"i t1T ilTfG~ I ~ NCERT \.;Cf Children University qJT ~ Qlq£lq5JiI If'( :fl 

x i) i:flT N<n I 

q)T(j«r cpc;ff me-m qJT C:cFi'Ict1viT ciJ -m~ ~W <fiT XY!~ Cf)T-i tg ma1cF 
\:Fj,&ICf)'(ul Cf)T<tPrr ~ ilTf~ I 

> RlfiF~ «Rr q\, rne1cfJ- 0rw q~ If cpc;ff em fctfi'r;:;:r m1lTI3IT ciJ C1V~ ~Ta1cF eFT 

~C1AT ~I 

> m~F1)-rne-rr qJT \RT 0\'0 fcp7IT \JlTC; fcl, rne-TCP-rn~ ~ ~, ~ ~, ~R:r 
r.'r·rror, ~ ~m, 31f11;:f<T, "fT<:f"i"-Cjfc;.=r, ~ \'lilTc1~, y<T, c.fT-cf) ~, ~ \'rrrrC'f 

8<Hf~ qJT \';!\J1'~lk'lcp I.;CT ;:!wrRr (rfret iT ~ 1{ ill \'1CF I (3H'-1Tf q:;r 17, <tJr 31) 

,., m<)-ff~Ch, ITIuWtcf) ffi\' <iJ maTCbl cf; 1'fTq7JW11 1{ ~ w:Ttffi, Ch(1T ):l~, ~-~ 

3nf c; \'r fil ~ 4 q'ltf eN -wfij C1 <T>nT ilTfG ~ I 

r: vFFslT,1Rr q,c;jjC[JTxf, fiI::lctiri\ (>frq) cpC;IFflRr cp'y gillCf)\' ~rcf ~ ~ ~ cpc;ff 

Cf)'r Jlfucp We-fUT fiiC1" \Tcf~ I ~fTr;::rR, TIT\<_f2TIlcF Cf)14~j)JCj, ~ fcrftrc 3l1f~ C!~ ~ 3li8cr> 

;31] (~A Cf mcrt.n-;1 ~ Cf)1<-l q)1j ~TI cpR] ~ I 

'r 0rC.1c{) \.I0[P;M \!Cf ~flHor Lfrc;{J;:!,'[ 1) ditrc-T Cj)C1ri.f ~ ~ ~m 0«f~r0=T, \"JGTIPft 

'bill, cblc~J x11fid, '[T[<iif, ;1I(~iJcj)(:;:n fl),Zrl[--2c;ftfcTuFl 3nft q~ q)T4f1JliT eN ~T~ff ~If 

~~f<i~n0, \[lm\cH. CflW \:;4 clll;H err;:;-'[ u,[ ,lP7lffi, \Qj~ ~ Cfil \jlniFI, cl>r<imC1T3lT 

cH ",jI'l'rV1~, q,1;1I3h ir lR\'tJ{ ~luT(; ~'r\'! %JIQC cu«)f(1 ~ iT 3TIfcfr ~ T~f'r I 

RIE Li
bra

ry 
Bho

pa
l



6 ~- 

~ mm cir Cf<mIT ~ oF ~ rna-rcFr eFT V1l'J(f mr Lf-bn I 1r~ ~~, vFlViTm [J 
..,-.A-.t (" -, -, ( ... , ~ \ 
Vii X+j ill ~ fl \J1 "11 \~ (j1 ~ l1 ~ ((:>1 U~ «lCl li [,Cil l[D 1 G UG TIl1~ 3RI I q '1 <-{ I 'f "flT~ 

~1~'"1:l[j'i ~ S1Z ~ ~, ~JCT x'r ~ wrM, 314'R-'T~ ctT 3TW1R ~ -fj ~ 
~ ~ fllc;4(JltT (']m ~("(1Plt0 -em ctT <Pf1AT crml- S1Z mm eFT ~\f CART ~ I 

fucn, ~, 31CfflR 3fCl" ~ oF ~ cpr fGffir ~ vrr ~ t I ~ ~ >l fd <11 [TIm eFT 

611 q)1l ~ "-f)X ~ fr5g 31tz1<Pl iT (~ 31R 3F[J 'J:G ~ eFT 3]LAT "-f)X 3~ 31m'T'l" eFT 

~ Cf'lT ~ t I x=rq ill "l1t: t fcp ~3Tr -fj fcnm 31~ ~ 8 $11 PlCfJ l~ I % 1{1 ~ 

3ITLf Tr ~ -g 1 <:f6 vrFAT fc}) '$ir t_;'rm -g" ~ -g C1~ "ct~ fcl:;-m \JfTCfT -g" C))(;rT -g I 

'(cj)~'1IQ.:f bfR cpr fut.TA %, "fumr ~ ~ffi3Tr 3-fR ~ ir ufrm -g I' ~ ~ fcruR eFT 

~{frff "-f)X Rm VfT"l1 ill R"flch:: CfJ(1T men ~ vIT-cR cp'1 Tf0R ~ \RC1clT ~ LfT~ vrr 
~ -g I W?:R ~ ~ ctT <:f6 TM"C1 lITfifuJ -g, 
"-3flPIT 'Pi t cj) ~ 3Th ;::r \J1mT vw), 

~ m ctT ftRRr mvrr cir x=rvrrm \JT17_) 1 I" 

RIE Li
bra

ry 
Bho

pa
l



1_ X~ 4Iq""lil""lT qft ~ - 1975, 1988, 2000, 2005, ~_m_t_31TXiT, ~ ~ I 

2 ftq)i - "fuw ftRT ~ ci>" <rn4TC1 ~ I 

3 ~ fum -;cftfd - 1986, 'J1ffif ~ I 

4_ ftq)i - ~ 3W1PT (1964-66) 

5 Discover India, June 2000 

6 ~ cpc;rr, 2009 ~<:f 'n~ f1!l!5lcl""l) 

7 3mTR" 1f:;f- 17 3fR 1 8 ~;:nfit31TXiT I 

8_ CfJW - 2, 3, 4, 5, 9 qft llTcpl ~, ~xfit31TXiT I 

9 '(nqlfClc·f - ~ ~ I 

10_ ~ mclT it CPC;]T ~ ctT fum ~ 1 3fR 2, ~ - P'r~~ q~ I 
11 ~ ux:ilfu ~, mfu r~\Jl, ~ 2013 I 

12 The TImes of India, Damik Bhaskar{News Paper) 

Vvebsites - 

L www.artmtegrated com, 

2_ www.basrccducuon corn. 

~hT 1T<b ur-u. 
X"rr;f<j <f} 1111.?ITlFl), 
ef:fl~ fhl!il {H~..JFT, 'l1tlllC1 
Tn 09826BEJ720 

Email - 1- skmakwana74@gmali_com, 

2- sur_mak2008@yahoo_com 

RIE Li
bra

ry 
Bho
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l



GOVERNMENT (Social Science) 

Class' - IX 

Subject: Social Science 

Unit:- IIIrd 

Topic.- What is Government? 

Content·- Government 1) 

2) Levels of Government 

3) Types of Government 

4) Democratic Government 

Kev Words. 

People partrcipation. Monarchy, 
Par luncntary-Z. Presidcnual. Electron 

Democracy . 

Learn lIlg Aspects' 

To know the meaning of Gov crnrncnt 

To know the types of Government 

I'o know the function of Government 

To know the levels ofGovernment 

['0 know the Democratic (]O\ cmmcnt 

Lcanung Objective 

1'0 understand the Role and Importance ofGovcmmcnt 

1'0 l lndcrstand the Value 01 (l()\ ci nmcnt. 

10 Understand the Proccv, or I lc. uon 
I(_) l.nov. Why a Government lleee,,,;!r) [or a counu y ') 

J) Ch~llt 

Govemmcnt-I , 
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2) Documentary film (VIsual) 

3) Song AudIO (Madhya Pradesh Gaana) 

4) Newspaper 

5) Poster 

6) Picture (Picture or leader) 
Opportunities for Open _ Ended Discovery 

What are the helps that Government Provided our daily life? 

Make a hst of Pr ivate and Government School. 

Creatmg Learning Sttuatron 

Activity _ I 

ENGAGE-- Teacher wrll divide the student into 4 group And they will 
provide a chart to the each group and they \\ III give the picture of Prime 
Minister. Chief Munster. Governor and Leader and their party symbol 1 eacher 
\V III order them aJTangc the picture accordmg to the party symbol or their post 

Activity _ 2 

Teacher \\ III div Ide the student into 4 group And they \ViII provide a 
chart to the ach group and then teacher will order them to write dow n quotation 
and thought based 011 gO\ crnmcnt 

Activity _ 3 QUI.!: 

I) Democracy IS a definition of for the people, of the people and by the 
people ( 1 rue or I al-e ) 

2) Democracy mean ')- 

Onc man. one \ ote dnc! one \ aluc CI rue or False) 

3) I low I11dl1: t) pce., of (;0\ crnrncnt I') India'? 

(I) 2 (u ) 3 (ill) 4 

;\11~ - 2 (DIrect & lndircct) 

-1-) l,drgc2>t l\llliamCnlar) lorm of (l()\ crnmcnt 1Il \\ hic.h country'! 
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(I) 

( ii) 

Enziand t:» (ui) America 

India (iv) China 

5) How many levels of Government in India? 

(i) 2 (ii) 3 (iii) 4 (iv) 5 

Ans - 3 

6) Which is the largest Democratic Country in this world? 

Activity - 4 

Ans - India 

Teacher will show the VIdeo and picture related to the Government in the 
classroom and they will ask the question from the student 

1 cachet. 

Student 

'[ cachcr 

Student 

Teacher' 

Student 

'1 cachet 

Student 

TCeiChCI 

Student 

reacher 

ALlIVlt\ - .5 

Who is the President of India? 

Pratibha Singh Patil. Pranab Mukharji 

Who IS the Prime Minister ofIndia? 

Narendra Modi, Manmohan Singh 

Who is the Chief M uuster of Madhya Pradesh? 

Shivraj Singh Chouhan 

Who IS the Governor of M P ? 

Ram Naresh Yadav 

What arc the hclp., th.it Government Prov Ilk') 

Water, Llcctricuy, Bu , Iacilny etc. 

Good. like railway <c: vice, aeroplane sen icc. mal«. load etc 

lc.ichcr will engage the student through Role. Play or elccuon tor 
monitor 

1 \\ () ~tlldcI1t Monuor 
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Two Student Supporter of Monitor 

One Student Mark on the finacr b 

Two Student Member of elccuon commission. 

Firstly, Teacher will asked to the student who will interested for become 
class monitor. Two student will participate for class monitor. Candidate will 
fill their registration form and then candidate supporter will make poster for 
campaign in the classroom. Candidate explain the posters positrve point of their 
choosen candidate. After that election commission declare the date of election 
when election date come there is no campaign on this day. One supporter of 
each monitor sit in the Voting Room when the voting process is going on 
Student's w111 vote for monitor. One student will mark put on the finger of 
student. After then, election comnussron will count the vote and then declare 
the result. 

Explore 

Student will discuss 111 their group and they will explore the importance 
of Government and levels of Government are national. state, and local level. 
And they will arrange the picture according to the party symbol or their post 
Student will also write the quotation like " gckjk usrk dSlk gks eksnh tSlk gks " 

Lxplain 

Student will explain the types of CiO\ crnmcnt arc Democracy and 
Monarchy and levels of Government are National Level, State Level & Local 
Level and Role of Gov crnmcnt 111 our dad) life. Government provrdc \\ ater, 
clcctncity, make road. bus facrhty etc 

I .laborate 

reacher \\ III clahor.uc the levels of Ci()\ crnmcnt is National level relate", 
to the country. state level mean that WhlC11 U)\ cr an enure state like Madhya 
Pradesh, local level means III your VIllage, to\\ 11 or !oeaht) The) will claboi ale 
the types or Government IS dcmocracj It I) the people \\ ho grve the government 
this pow cr. Another gc)\'ernment is 111~)lwILh) I he Monarch has the power to 
make decision and run the government 

Dcmocrac. IS that the people hav e the PO\\ cr to elect their leader 
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India is a largest democratic country in this world 

Evaluation. 

Though out the learning process/ Activity process. 

Through the question mg. 

1) How many types ofGovt. in India? 

2) What you arc observer in the Video? 

3) Why election is Important? 
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RULERS AND BUILDINGS (HIstory) 

Text Book in HIstory Class X - Page No 60 

Rulers and Buildings 

Key Words: 

Geometrical design, Arches, Architecture Century, Kingdom, Kmg. 
Merchants, Monuments, Superstructure, Heritage. 

Leammg Aspects. 

The buildmgs built by the rulers of Deihl Sultanat & Mughal period of 
India 

The Art and Architecture 

The significance of the heritage of Indian Culture. 

Learning Objcctix cs 

Students \\ III be able to Delhi Sultanat & Mughal Era 

Understand (he Art and Architecture of Ancient medieval period 

Understand the significance ofthe hcruagc oflndian culture. 

Under stand their role to save the heritage ofIndian culture. 

Process SkIlb' 

Observation - I rcld survey of vanous buildrngs, temples, mosques, ~tLlpU~ 
etc. 

2 Classificauon - lind out the difference between the buildings built dunna 
'- '- 

Mughal period 

3. COInI1l1111ILdtl()ll - Share their expcncncc 011 the basis ofobservauon 

4 Apprccr.iuon - I ~Ilglllcering skills 

5 Problem "oh Ill!::', - I Ion to preset \ e/ ')a\ c the lnstoncal monurnents 

Learn i ng Reso urcc-, 

j'\UdlO \ ideo - ( I I ppm!::',:, of various hllIldll1~,>i temples/ mosques & <tup.i-, 
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2. Charts - Monuments, temples, mosques, stupas. 

3. Chart - books related to rulers and buildmgs. 

4. Story telling - to relate the buildings 

5. Narrating the experience 

Opportunities for open ended discovery 

1. What do you notice about these buildings? (with the help of documentary 
film) 

2. What will you do to savel preserve these buildings? (with the help of 
documentary film) 

Creating Learning Situations: 

Engage, 

1. List the buildmgs where they hav c VISIted. 

7 E~pencncc-~hanng 

3. Group task to be gl\'cn assign them to \\ ntc about the buildings 

4- Video chppings can be shown. 

5. Student can "how their views through the role pia) 

Explore 

1. Student') \\ III be divided mto groups to drscus-, rulers and burldrngs or 
medieval period. 

7 Field survev - can be done to know about the (11 chuccture of the area be 
belongs to 

3 Net Bre\\sing - l C I' 

4- Ask que-nons about the buildings - hk c \\ hal I" the difference bct\\ ~'l'n 
r(~J Mah.il & ()utub Minar. 

5 \Vh) vi a" I ~11 Mahal built? 
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Explain 

The student group leader of each group wil] explain the task assigned to 
them. 

Elaborate: 

1. The teacher will explain to clarify and modify their understanding 

2. Teacher will also explain the untouched part of the tOpIC with hrs 
knowledge. 

3 Teacher will also explain the key-words I f not understood by the 
students. 

Evaluate: 

True or False, Fill ups and Mc Q. can be framed to evaluate the students 

Students can make college scrap book 

Q IIow is the trabcate principle ofqucsuon .irclutccturc different from the 
"accurate" . 

What differences do you notice between the S. . .. of the temples') 

The period of Sharahan was the golden pcuod of art during the Mughal 
perIod 
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VOLCI\NO (Geography) 

Class : 9th 

Subject: Social Science 

Unit: II 

Topic: Volcano 

Key Word. 

Volcano. Lava, Volcanism, Active volcano, Dormcnt volcano. 
Mechanism of volcanism, Volcanic eruption. Internal landforms. Geyser 
continent, Crater. Caldera, Basalt, Natural disaster, Flood, drought 

Learning Aspect 

Information of Natural disaster (flood. draught, cyclone cal thqual,c. 
volcano etc) 

2. Introduction to Volcano 

3 Volcal1lc eruption 

4. Types or vo k.ano 

5. Major Belt" o lthc Volcanoes 111 the world 

6. Landforms formed by volcanoes 

7. Impact of \ olcano and other disasters Ol1 the life 

Lcarnmg Objective 

The studcnt-, \\ III he able to I-.nO\\ the nauu al disasters - prevail Ill.!,: in the 
\\ orld 

The) \\ III bc able to understand the mcc h.uu-,m Vulcanism 

Student'. \\ III h ' able to identity the i:llll!I()tlll'> formed by v olcarusm 

Student') \\ III he able 10 knew the t) pe:-, Or\ olc.mocs 

Students \\ III understand the merit'> .md dcmct u-. ofvolcanoes 
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Process Skills: 

L Observation 

2 Classification 

'"l Communication .) 

4. Problem solving 

5. Critical thinking 

Learning Resources: 

L V Ideo clippings and figures and photographs of natural disaster 

2. Reference books 

3. Maps related to natural disaster 

4. Expcnenccs of students & teachers 

) Different landforms - pictures/figures. 

(1 \V orld map of the affected area by volcano 

7 Narration of event (Iceland) 

Opportunities for open ended discov cry 

1 he followmg questions related to natural disasters and volcanoes- 

Do they know about natural disasters? 

I hey \\ ill shale thin e"'pellellces rcgardmg natural disasters'! 

I lave they ever observed Vulcarusm on any channel/v ideo? 

Crcaung Lcarmng Snuauon 

Video clippmg-, / prcun c-, \\ ill he ".110\\11 

! Students will be dl\ idcd uuo gIOUp~ and a'-,sign the topic - VUIC<lIlI'-,ll1. 

J he) \\ ill share their know ledge on \ olcanisrn and dISCUS:' It 
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4. Dernonstratron can be given - 'egs' of Pressure cooker. 

5. By discussion students will be involved 111 the topic. 

Explore: 

1 After demonstration, the students \\ ill be given group taskJ discussion 

2. Students will be asked to write the important points. 

,., 
.). Net Browsinz b 

4. Group task- 

Name the areas in the world most affected by Volcano. 

Kinds of Volcano 

Substances/ products of Volcanic eruption 

The diagrams of landforms formed b) Volcano 

The effects of Volcanoes 

5 Reading marcnal 

Explain: 

The students will explain the given topic (Ill explore). 

2. The students and teachers will discuss the topic together and the teacher 
wrll Iacrluatc them in understanding the things not yet understood / 
covered 

Elaborate 

'I he teacher \\ III clarify and l11odIi) the concept not yet CO\ crcd / 
understood \\ ith the help of reflective and crincal abihues of the students 

Evaluate 

The tcachcr-. \\ III evaluate the students h\ mc.ms of follow lllg que')! "OIl'> 

Wh.u .u c natur.rl disasters'? 

! Name ( lucl n.uural drsastcrs? 

3 Wh.it do ) ou understand by volcanic eruption? 
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4. Draw a Voleano 

5 Collect the information regarding Volcano 

6. Black - board writing 

7 Negative and positive effects ofvoleano. 

8. They can make collage 

Reflection: 

The students after evaluation the teacher will find out the strengths and 
weaknesses of the students and may special attention to the v\ cak students. 
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Major Landforms of Earth (Geography) 

Class· 9th 

Unit II 

Content Mountain, Plateau, Plain 

Key Word: Plain Pcak Block mountain 

Erosion Plateau Fold mountain 

Deposition FCI1ilc land Garbcn mountain 

Glacier Rauge Horst mountain 

River valley Flora & Fauna Store House 

Terraces Tablc land \Vater fall 

Leammg Aspect: 

Understanding of the formation of Landforms 

Undcrstandrng ofMountain, Plateau & Plain. 

• Differences betv, ccn plateau & rnountam 

Salient feature') of plat call 

What IS GL1CIer 

E"planatlon olthc types ofrnountam-. & their formation process 

}, ormation of plains & their utility. 

The -tudcnts \\ III find out the rclauonslnp between physical fcaturc-, of 
the earth 8: human bClI1g') 

I I earning \\ ill make them IdcntJl) \ ell ],1L1" l.mdforms ofthe earth 

:3 C1assIl\ different landlorms ofthe edith 
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2. Communication skrll (observation of field's sit and \\ atchmo chart vedio. ~ , ~ 
model, map, they will discuss) 

'") 

.J. Classtfiction skill (plain. plateau and mountain) 

4 Interpretation skill (Relate the Experience of their darly hie) 

5 Appreciation skill. 

Learning Resources: 

Field survey (Plain. Plateau & Mountain) 

2 Model (To make the model of Plain, Plateau & Mountain with clay, 
paper, plaster of parts, \\ av. soil & sand) 

3. Video (various picture') of plain mountain, draing sheet & paper, sketch 
pen plateau) 

4 Chart / Maps (Map III plain. plateau & mountam with the different 
colours.) 

5 Experiences of the studcnt-. 

Opportunity for Open-ended Discovery: 

f 0 give them opportunity for open-ended discovery, simple questions related to 
varIOUS landforms can be asked such as - 

1)0 they know the lucrn.il mcarnng ofIandforms of earth"? 

Do they understand - pl.un-. mountains & plateau'? 

--, 
.) 1)0 they find any difference bctv, ccn plateau and mountarn/ plain and 

plateau / mountarn and pl.uc.iu? 

I he teacher c.m share their cxpcncnccs of visiung \ .mous places of 
~c()()raI)lllcal sianificanc c .._ u t» 

Note - Open-ended drscov LT) <hould student daily Ide C\j)CrIl'nCec, \\ ith the 
content 

Cr,-\\[ll1g l.carrnng Situation 
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ENGAGE: 

Field survey (VISIt the places of plam, plateau & mountain areas) 

2 Model making (clay, colours, soil, sand, paper, sketch pen) 

3 Videos/ maps/ chars / demonstration covering formation of landforms, 
difference among maintains, plains and plateau, Glaciers, types of 
mountains (folded & faulted mountains) 

Explore: 

1. For Group Discussions - the topics can bc allotted 

Classification of Mountains 

List down various landforms 

Life style of people belonging to different landforms 

Difference in Resources found III different landforms. 

2 Net browsing based on landforms 

Explam. 

I. Students will read the text - explain their understand of the classification 
of mountains, volcanic acuvitres. plateau, plains, kinds of houses found/ 
built in various landforms 

7 Students will narrate their experience regarding forests of Mountains, 
Plums, and Plateau. 

:; Students explain about the water sports/ gamcs shown 111 photograph 

4 Students explain the use of different landforms 

Elaborate 

'I he teacher will elaborate and cvplam the untouched part o l the content \\ uh 
the help or audio-vrsual aids 

Mapv. dragrarns. models. field-survey data and other means of tcaclung 
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Evaluation. 

The learning of the students can be assessed by means of following questions 

1. Give the meanings of the following key words- erosion, deposition, 
glacier, table - land, block mountam 

Q. What do you understand by internal & external process? Which process? 

Q. Assignment on - cornparauvc study of major landforms WIth egs 

Q. True / False' 

I) The plains arc store house of water 

2) The river valleys arc Ideal for cultivation of crop" 

3) Plains have rich vanciv of Flora and launa 

o. M C.Q\ 

Q. Hots Corner- 

I) What kind of landforms arc formed 111 )' our state/ nation') 

2) How would you make the earth a better place for future generations? 

3) Draw a map and locate various landforms 

4) Puzzle can be given based on hC) terms 

Rcl1cction: 

Arter completion of the lcanung situauon, the tl'ad1cI \\ III highlight the 
strengths and weakens of the lcammg proccs-. RIE Li
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Class 

Content 

Key 

Ashoka: The Lmpci or Who Gave Up War (HISTORY) 

IX 

Monks Compassions Scripts 

Messengers Inscnption Attitude 

King tax Independent 

Kingdom provinces Conquest/VIctory 

Emperor 1 nhute Am bassador 

Dynasty Rular Violence/ Non violence 

Unique National Emblem Dharma War 

capital Some Imp. Dates 

Learning Aspects: 

The term Empire 

f he Mourya Dynast', 

Fhe places where inscnpuons have been found 

Script of the inscriptions 

Kingdom and empirc 

Briefhistory of Kahng.i \\ ar 

A <ho J.... a's Dhamma 

lo understand the diffcrcnc c bet \\ ccn past and prc-cnt adnurustrauon and 
11 0\ \ there I ilc they k.nov. ,I \ k' h d I I Icrcnt Irorn prc')cl1 ( 

OhlLUI\ e 

\tLIdents will be able to undct-r.md the great cmpci o: ofanc rcnt India 

l .ndcrst.md the rclcv nru.c ul \"I]()k<l'~ l11e,,'-,age<; in modern llllli..'C; 
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• The concept ofDhamma know 

Leaming Resources 

I. VISIt to Museums, National Achieves 

2 ViSIt to I hstoncal places 

3. Videos 

4. Flow Charts 

5. Maps of Ancient India 

6. Internet Browsing 

7 Write your name in your mother tongue 

8. Teacher will divide the student into four or five groups and said find 
various wlnch IS uses by their group members? 

Opportunuics for Open ended Discovery 

Engage 

Q. I What do you know ahout Ashol,a? 

Q 2 Who was Ashoka? 

Q.3 What is our National Emblem? 

QA Have you been to Sanchi? 

Q 5 What I::' the relationship ofAshoka with Sanclu? 

Crcatmg Lcanung Suu.iuon 

Studcni-, to be ,,11\)\\ n VdrJOU" note') and course and list the tlung« \\ here 
they have seen the <arne emblem. 

2. Vldco cllpplllg<-. of KaiIng<l Wdr and ;1S"lglllllg the task-like-the drlIcrcncc 

111 the character of /v.hoka noticed beloi c and after the war 

3 Vlslh to variou-, places oflusioncal importance related to Ashoka 

4 Group Iask- 
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• Conquests of Ashoka 

Adrrunistrauon dunng Ashoka perrod 

Concept ofDhamma 

• Messages of Ashoka 

Various Scripts during Ashoka period 

5 Role Play 

E>..plore. 

Group Discussion 

• Group Divided into 6 

Group A Group B Group C Group D 

Classrfication ofRure m Mourya Dyncsty Emperor 

Conqusts of Ashoka 

Message of Dhamma 

Inscripuon of Ash ok a 

Students will read the test - Explain their understanding of the 
classification of Moury a Dynast)' Emperor. Me~')age of Dharnma 
conquests of Ashoka. lnscripuon of Ashoka 

Students \\ III share then \ IC\\ <, on the topic Dhamrn.i, ln-cupuon. Mourva 
I )ynac;ty. 

Student') will narrate their c\pcncncc regarding Great I.mpcror Ashoka. 

r laboratc. 
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Teacher will elaborate and explain the untouched part of the content with 
the help of- 

Audio visual aid 

Maps 

Diagrams 

Models 

Field survey Data (Historical) 

Other means of teaching & learnmg 

Evaluation. 

The learning of the students can be assessed by means of following 
questions. 

State weather True or False - 

- Taxila was a gateway to the north \\ est 

- Kalinga is a ancient name of Bihar 

Complete the following sentences- 

- Ashoka's did not involved worslnp of a God. 

- the most t~lI1lOlIS rural was Ashok.: ---- 

Give the mearnng of the following Keywords- 

- Monks 

- Ambassador 

- Krnvdorn z:: 

- Dvnastv 
~ 0 

What do ) ou understand by MOLlr) d I)) n:h() ,) 

Assignment on Comparative Stud) o l before and after Kahnga War 

MCQ· I' LI \ () r Drama 

RIE Li
bra

ry 
Bho

pa
l



---------------- - -- --- --- 

SOIL (Social Science) 

Class - IX 

Subject - Social Science 

Unit - III 

Key words : Soil, Soil profile, climate erosion, Control, Components, 
Conservation 

Learning Aspect 

What IS soil ? 

2 Soil Formation? 

3 SoIl profile? 

'-1- What IS soil erosion and ItS causes and forms of soil erosion. 

5 Effects of Soil erosion? 

6. Soil presentation and ItS significance 

I ,carnmg Objectives: 

T he studies will be able to understand 

Importance of SOIl 

Soil Foundation 

Sod erosion and Its course 

Types ofsoil and Its u-.c 1I1 life 

lhc srgruficancc oj <.,011 presentation 

'I heir role In ')od pI c<"l'nLltioll 

Obcrvauon - Models. photographs. figures, ( Soi] or surroundmg arc to be 
obscrx cd ) 

Interpretation 
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3. Granp Discussion. 

4 Questiouny skill after map reading. observation. 

5. Problem solving 

6. Classification 

7. Critical thinking. 

Learning Resources. 

Model soil profile charts 

2. Kmds of sod. 

3. Soil map of the state / country. 

4. Photographs of soil erosion 

5. Table <howing the significance of soil 

7. Expencncc of the students 

Opportunity for open ended discovery 

l.Givc thc srgrulicancc of soil and its uses 111 dally lrfc. 

2. Share you o,pcnellcc rcgardmg the blanking of air full dust (form of soil) and 
flaning ol sod mixed \\ ater. 

Creating r .carrung <uuauon ._ 

Engage Follcnliny Activities can be done _ 

(I) Sod profile can be made by the student') 

(ii) I ~I"t done thcrr observation alter show mg them the models ah ,-'(llh 
prepared 

(ui) Pholugl<lph" o l sorl erosion can he ,,11m\ II through shdc show 

(iv) I he :,[Udellt~ c.m he div idcd II1to gtdph\ .md asked to \\ tile 011 the 
<;lgnilIclllce 01'''011 

Explore I he "tudenh \\dl discuss III gtaph\ the assigned task the} w ill wruc 
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Explain 

o The students will share their c\.pencnces about soil 

e The graphs leader will present in brief the points discussed and 
collected so for. 

o The students will also express their views regarding their learning 
with the help of the models. 

Elaborate: 

• The teacher will elaborate the various aspects of the tOpIC which 
have not been colored so far. 

• The teacher can express hIS / her views vvrth the help of models. 
photographs etc 

• The teacher will faciliues them with the help of reflector and 
critical the of the students 

Evaluate. 1 he students will be evaluate on the basis of [0110\\ ing questions- 

] . How is soil formed? 

2. Draw the diagram of soil profile? 

3 What are the causes of sod erosion 'J 

4. What are the effects of sod erosion 'J 

5. How can soil erosion be presented (~ 

• Fill up 
• Irue / False. 
• Writing <,kill~ - Topic - 
'") Soil presentation 
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DIversity and Discriminauon 

Class-IX 

Subjecr- Political Science 

Key Words: 

Diversity, Egalitarian, Discrimination, Culture, Religion, Society, 
Democracy, Constitutional Provision, Prejudice, Caste, Gendcr-l, Stereotype, 
Community, Untouchability, Secular, Struggle. 

Learning Aspects. 

Discnnunauon and Its causes 

Equality and Inequality. 

Constitutional Values and Provision 

Caste, class, gendcr. religion. culture. prejudices. 

Social justice and rights 

Leammg Objectives. 

Students \\ ill learn about the SOClCt\ and our culture and hfc 

Students \\ III understand the causc-, or dixcruninauon and abo the various 
types of discnrrnnation 

To brmg through ofequality alll()n~ indrvidual-, 

Abolish the through of discnnuu.uion 

To inculcate established value- 111 them 

Process Skill 

Observation 

Classrficauon 

Commun u.anon 

Argumentation Crean. c !hlllkll1~ 
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Linking the lcarnmg with the surroundmg 

Resources. 

• Photograph 

VIdeo clippings 

Book" 

Charts 

Stones/ events related to discnnunauon 

Open Ended. 

Students to be divided into Groups and assigned specific tasks based on 
the follow ing 

What difference you observed 111 ) our surroundings related 
to caste S) stern. 

Accordine to vou how discrinnnauon can he abolished ~ -' 

Role play on gender. caste discnmination. 

Write slogans 011 unity in diversity 

Brief prcvcntauon based on abov e suggested topics. 

Nukl.ad Natal, - showing the posiu. c d:-,pelt.<, of divcrsny in India can he 
played hy the students 

Group tac,k can be given b) the teacher 

Learning Sttu.mon 

Engage 

Why d,l ) OLl people \\ car urn Ior m III I ill' <chool? 

Name the lC"tl\ ab cclchratcd in l ndr.i 
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We will show them college, newspaper cuttings photographs of 
discrirmnation and video clipson various discriminations like-caste, 
class, gender religion, culture. 

Explore: 

Divide the students 111 groups and give them time to think on what they 
have observed through the chart/video. 

Allotment of different topics to each group: 

Group 1 - Gender discrinunation causes. 

Group 2 - Caste discnnunation causes. 

Group 3 - Class (Economic) discrimination causes 

Group 4 - Religious discnmination causes. 

Group 5 - Cultural discrimination causes 

Lxplam 

One student from each group will present their exploration/ view s What 
have they observed from the college/ cuttmg/ picture. 

Student \\ III share their views 011 the topic. 

lhc will present before the cia,>') about drscruninatron they hav c observed 
through the material the) have been shown. 

Group I - Role play of girl/ bo). mom & dad and show their behav lour on 
particular situauon. 

Group.2 - Present 011 the \ anous t) pc or castes observed them that they have 
,)CCI1 

Group S - Present all instance ofmoney and pm'ver based discrmunauon 

Group ,+ - Students. \\ til pre-cut the VICWS on various ICstl\ al') that thcv 
cclcbr.uc <Inc! UbC;l'l \ C and how they absorb mrcrnali.«: It 

(iIOUP :) - Studcnts \\ III share dilfcrcnt rood habits, clothes, \hH'C b) \ .mous 
lndian-, dunng national. cultural. social and religious rcstl\~lb. 
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The term Discnrmnauon IS very narrow in Itself The students at this 
level are too young to be taught such a topic. Therefore such tOpICS should 
not be prescribed in the syllabus at this level. Inspite of it unity in Diversity 
can be taught. 

Elaborate: Teacher will elaborate the keywords: 

• Example of discrimination can be given from vanous fields. 
Personal, Social, Political, Historical, Economical, Psychological, 
Sports and Games. 

Teacher will elaborate the POInts not understood by the students 

Evaluate: 

Write down the types of discrimination 

• Wnte down the causes of discrinunation. 

Why do we celebrate festivals. 

Why are holydays declared in our country. 

What have you observe JI1 the VIdeo chppmgs and floro chart 

How are we going to achieve equality in India. 

True/False based on the topic 

• Match the columns 

QUIZ/ MCQ 

Definition / meaning ofkeywords 

Project work / Assrgnment can he gi\ en on the Ir.uucrs or our 
lndian constituuon/ Dr 13 R. Arnbcdkar 

I he teacher alter completion or the lc.n mng <ituauon hIghlIght the 
"trengths and \\ cal.ncs-.cs of the <tudcnt.. and pa) <pccral .utcnnon 
to \\ ca], <tudcnts by taking cxtr.i classes/ remedial clusscs 

N .urat Il1g an experience "hem lI1g d iscrim mat IOn/ ind hcri 111 III at lOll 

!) I "Cll::'SlIlg their cmot Ions 
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140 fl'Rc 

~-~~~cf,f~cnT~~1 

fWe:rur ~ "ffil'f!fr -~ tTcR ('TFc'!FclrSr ~ * fBiJ), ~, m-m I 

m CflRT (Engage) 

~fe-TC{) fcmrt2hTr ~ ~ cf,f lJ:C1~ 3nCf~'lTCRlT3lT cf,f ~ ~cfi ('fm-f Cf,-v='1 cpT ~ I ~z.rrq 
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1=TWTCl 3lTCf;zI:/Q)ClT(; <r~T 
~0 

I 'lf1vR 
cw:r 

, 
l1CfJI-T 

~--- rnal 
~-------- 
fcT~if 
fcT_i:jCT CP;-'jcf;zA 

3RWOT CfJBf (Explore) 

3Ft f111;fcp fc)snmtiT ~ \f.::r<t 3ffi1-lmi ,il ~~'r "C1IrTT ¢f 'rC'1'i(f 3lrcr:.r<wJ(1T ~ ~ ~ * 
q)I-Iu]T ,8 ~ m cpT cR:rrTI f~mm 3:rq;i 3fj'lfCf cf, 3fT'CfR y-l 311,[/31~ 3llR 
,)j[xi--qm * c;:ITrIT ~ ftR;fi \Y1HCf,f~r q~ 3ncm q-{ .31G1r-311AT fcl<'r-r_r;:r[ t;Hw1 cRit I x1T2T tr 
lft~c;r "'I·emf ~ ~ if ~ CfllXUlT Cf,f 'l-fr \:-rC=~0[ ~ I 1:T2TT x[\;FfR ~'r 311,q 31m ~RT 3l~ 
't-(h,FfT fr qf{ err{ CflT ~ ~ 3TIR I 

C1TrL~r CfJBf (Explain) 

f~f~fc}; 3H WarRmr cf, ~a \:Ff>!f'R-! xpj[ Cl~iT ,j) 3TI'CfR LR 1iRd '1 f:;d~i\H q~ ~T 
q-I;;rrf I ,'11?-f tfr 1TRCf) rm'l-fTtff ~ (f)~rrr I flf"-i GT Wc'fUT:1X<)L1 ~cJ) cfTf:SiTl ,j'j f~NrtrrT I 

;~nf) Fl~':!Ifi'M ct ~e1 ;zr,,1'r ;0,11\ 'Inilul \n{-~</r q,'r x?".'~{ f~I*:fll ;i~) ;:T(J.c;q~T 7i7T 
[:1{JI[~(l (T){lrr I ~rr'T tI f;'l\t'fdT el; (l)T ;!~Id rj \9~I-T ({~ ,1C:1T 1: (,n-S,]lfZfci <{)\(1 3\; 
~(i~';:': l'r f.j,r--TdT cf; rrr~~T <ill'Tl (pi; <{)~IIII 

f~I';j " 1~'cf'l(lT xT ¥ ~ f~f ({~ lIIU:H\~ f~T,'nii1{ir (1" f~tRm 'b W\l \lli'Ol (fl "lHil1;-i 

'rJ~ I n I 
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~~ ~ ~ - ~c ~f<ffl. q)c-x tnff. 1'fCRTill (fcrmrnm) ctr ~. T:ATCf x:rq~1 3PZl 
~.ooml 
~~ (Engage) 

marq> ~ ~l <PeTI ii 3JlT-lf ~rn ~ Cj')f ~ "\B'TT I <pl;iT Cj')f \.Ifc1f.'m'r ~ qi 
ftrir ~tiI q~ \J[j cfITT I crJW ~fcrflft'r ct 'TfTCJ ~ ~n Cj')f 31~ cR<n I ~) xpfr 
fcR:rr~ ~ q,fi/ I 

~ ~ (Explore) 

merco <pen Cj')f gft'j-f.1m q') ftrir f<Fit rril" ~ ct <>TjlicT <Pl fcRJ~T xl ~ q,fit I ~ 
~4m ~ 3RI 3lJ'TCJ rrrsn q,-{Tr I ~ e-h ii ~ lff~ x1TRl ii ~ ~f c8 ~iD 
(:FfCfriPr I ~ij 1_f1TcT q,r \Pi"l "(1 -.p'R (q~TI. FcJUA\i'l1T. licTTl-l,:! ~). m~ CfJT LTC:" 
(m. fcl'GffllCfl. ~t1A 3iTR). f.'r<ltftrct x~ q,r ~ ~ Xi~ofI% dtrci> \9" ~ I 

xT xFTZl «R f1crfq~ cpr q~ f.'rcr1icrcT ~ 
q,r ~TP=r 

--- 

f4t-lFl{PTf 
-- 

fcrm<:jCf) 1 2014 ---_---------- 
- 

c;rrmm ~ (Expl.rin) 

m?Wl 3M fcIT:rlmm ct ~q ;:j') erctrn 3lJl-TCJ <f>T ~T CR(f ~ q[(~ If KIT r;7T ~l iN 
lJ <ITT[ q)\': TJ' 311'\: (q(cvcj ~ II T-l ~Tq <PI 31Tq~<:)<PdT <PI c<:)T(5<:)T <pt Tf I 

-.:> 

fcRDr{ ~ (ElabOl-,ltC) 

f~H:rcv 0-aff~<:jT q,1 ~rfH {f leJi {{If --:r FFfJRfD ~.'r q'; hl~) ;,:n'; ~1~Tcl ~IGl'1r \[clJ firlGIT 
f'~~IPjTjl ,',f[\ ,:Hi Y\ rrClf (';~fT I 

IL,~cvT c{)~ (Evaluate) 

f~ru;:p f;Yc:nh'h:lf TI ~flFr xl,;;:)! q;:'T q;~flf I \TI2T "&1 ~f1lq <i; ]'JT-cfr~f Y\ in emf 
;!l~lj[ I \'1-; I chi cDP,lT IrmWPcp-1T ,t, c:l\T·) ctill \[i=f'.'T cAl G 'Is -m \jfR}r (bT IFH{f q,-~it, 
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GOVERNMENT 

Class: - 

Subject: 

Unit- 

VI 

Social SCIence 

IIIrd 

Topic:- What is Government? 

Content.- 1) C" 1 iovcrnrnent 

2) Levels of Government 

3) Types of Government 

4) Democratic Government 

Key Words: 

People participation, Monarchy . Democracy. 

Parlimentary-Z. Prcsidcnual. Election. 

Learning Aspects: 

To know the mcarung of GO\ crnmenr 

To know the t) pc~ ofGovernment 

To know the function of Government 

To know the levels of Government 

To know the Democratic Government 

Learning Objective: 

To understand the Role and Importance orc,O\ crnmcnt 

To Understand the Value of Government 

To Understand the Procc-,s of Election 

To know Why a Government necessary 101 :l country? 

Learning Resources: 

I) Chart 

2) Documentary film (VIsual) 

3) Song AudIO (Madhya Pradesh Gaana) 

4) Newspaper 

Government - I, 
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5) Poster 

6) PIcture (Picture of leader) 

Opportunities for Open - Ended Discovery: 

What arc the helps that Government Provided our daily life? 

Make a list ofPnvate and Government School. 

Creating Learning Situation: 

Activity - 1 

ENGAGE:- Teacher will divide the student into 4 group. And the) \\ ill 

provide a chart to the each group and they will give the picture of Prime 

MInister, Chief Munster, Governor and Leader and their party symbol. Teacher 

will order them arrange the picture according to the party symbol or their post 

Activity - 2 

Teacher will divide the student II1to 4 group And they will provide a 

chart to the ach group and then teacher will order them to write down quotation 

and thought based on government. 

Activity - 3 Quiz 

I) Democracy i~ a definition of for the people, of the people and bv the 

people. ( Irue or raise) 

2) Democracy means- 

One man. one vote and one value (True or Fabc) 

3) How many t) pc~ of Gov ernrucnt is India" 

(I) :2 (II) 3 (ill) 4 (iv) 5 

An"> - 2 (Dll'ect & Indrrcct) 

ct) Largest Parhamcnt.nv form of Government III \\ Inch country) 

(I) Fngland 

(ri) Indr.. 

(III) Amcnc.i 

(IV) China 

5) 110\\' mall) levels ofGov ernmcnt 111 India? 

(III) 4 (IV) 5 

An') - 3 
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--------_ 

6) Which IS the largest Democratic Country in this world? ~ .; 

Ans - India 

Activity - 4 

Teacher will show the video and picture related to the Government in the 

classroom and they will ask the question from the student. 

Teacher: Who IS the President ofIndia? 

Student: Pratibha Singh Patil, Pranab Mukharji 

reacher: Who IS the Prime Minister of India? 

Student: Narendra Modi, Manmohan Singh 

reacher. Who IS the Chief Minister of Madhva Pradesh? 

Student Shivraj Singh Chouhan 

reacher Who IS the Governor ofM P.? 

Student: Ram Narcsh Yadav 

Teacher What arc the helps that Government Provide'? 

Student: Water. Electricity. Bus facility etc. 

I cachcr. Good. hkc rarlway service, aeroplane service. make road etc. 

Activity - 5 

Teacher w ill engage the student through Role Play of election for 

monitor 

I \\0 Student Monitor 

I \\0 Student Supporter of Monitor 

Mark on the finger 

Member of election COI11I11I'>')Ion 

One Student 

r \\ 0 Student 
Firstly. C] cachcr \\ III ",,"-ed to the student who \\ III Interested 1 (H' become 

IJ:l"" monitor 1\\0 <tudcnt \\I11 participate for cb\\ momtor Candidate \\Ill 

jill their regI~tration Ioun and then candidate \upP(ltll'[ w rll rnak c pO')L.~1 Io: 

c.nnpaign III the clas-: nom Candidate explant the po'>ter<:; posurvc pornt or then 

c hooscn candidate 1'\ ncr th.u election C0Il1111IS5>IOn dc. larc the date of clccuon 

\\ hen electron date co I1l l' ihci c I') no campaign Oil ['111\ cl:l\ One supporter 01 
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each monitor sit in the Voting Room when the voting process is gomg 011. 

Student's will vote for monitor. One student will mark put on the finger of 

student. After then, election commission will count the vote and then declare 

the result. 

Explore: 

Student will discuss in their group and they will explore the importance 

of Government and levels of Government are national, state, and local level. 

And they will arrange the picture according to the party symbol or therr post 

Student will also write the quotation like" MRT ~ $m iT <=rlcft "dh=rr iT " 
Explain: 

Student will explain the types of Government are Democracy and 

Monarchy and levels of Government arc National Level. State Level & Local 

Level and Role of Government in OUI dally life. Government provide water, 

electricity, make road, bus facility etc 

Elaborate: 

Teacher \\ ill elaborate the levels of Govemment is National level relates 

to the country. state level mean that \\ hrch cover an entire state hkc Madhya 

Pradesh, local level means in your village. tOWI1 or locality. They wrll elaborate 

the types of Government is democracy It 1') the people who gIve the government 

this power Another government is monarchy '1 he Monarch has the power to 

make decision and run the government 

Democracy IS that the people have the power to elect their leader 

India I'> a Iargc<;t democratic counu y III tlus world. 

Evaluauon: 

1 hough out the learning prole;.,:,! I\LlI\ It) process 

Through the questioning 

1) f IO\\ many types 01'(10\ 1. III lndr.." 

2) What )Olt are observer III the \',d(_'o') 

3) Why clccuon I:' Import.uu" 
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RULERS AND BUILDINGS 
Rulers and Buildrngs 

Key Words: 

Geometrical design, Arches, Architecture Century, Kingdom, King, 

Merchants, Monuments, Superstructure, Heritage. 

Learning Aspects: 

The buildings built by the rulers of Deihl Sultanat & Mughal period of 

India. 

The Art and Architecture 

The significance of the heritage ofIndian Culture 

Learning Objectives: 

Students will be able to Delhi Sultanat & Mughal Era 

Understand the An and Architecture of Ancient medieval period. 

Understand the SIgnificance of the hcntage of Indian culture 

Understand their role to save the heritage of Indian culture. 

Process Skills: 

1. Observation - FIeld survey of various buildmgs. temples, mosques, stupas 

etc. 

2 Classification - I ind out the difference bctw ccn the buildmgs built duruu; 

Mughal period 

.) Communication - '-:hare their experience 011 the hclsi2> of observation, 

-1- Appreciation - I ollgll1eeIlllg <kills. 

:) Problem soh Illg - 110\\ to preserve! sav c the luvtoricnl monumcnts. 

Learning Resources: 

Audio video - ( Ilppll1g\ or \ aIIOLl~ burldIl1g:-.' tcmplcv/ mosque,> S: stup.r-, 

Charts - Monumcnt-; temples, mosque". \tuPd" 

Chart - books I L'ldted tu rulers and burldlllg~ 

Stor) telling - to I clare the hurldlllg\ 
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5. Narrating the experience. 

Opportunities for open ended discovery: 

1. What do you notice about these buIldmgs? (with the help of documentary 

film) 

2. What will you do to savel preserve these buildings? (with the help of 

documentary film) 

Creating Learning Situations: 

Engage; 

List the buildings where they have visited. 

2. Lxpcricnce - sharing 

3. Group task to be given assign them to write about the buildings 

4. Video clippings can be shown. 

5 Student can show their views through the role play. 

Explore: 

I. Students will be drvidcd into groups to discuss rulers and bullding:- of 

medieval period. 

2. Field survey - can be done to know about the architecture ol the area be 

belongs to 

3 Net Browsing - leT 

4 As!" questions about the lnnldurgs - like what is the difference bctv, cell 

I aJ Maha! & Qutub Minar. 

5. Why \\ as L11 MahaI built'> 

Explain: 

I he student glOUp leader or each gwup will explain the task d'-,<'I~~ll\:d to 

them 

Elaho ratc: 

I he tc.ichcr \\ III explain to clanty and modify their undcrstandiny 

') lc.n.hct will also explant the untouched part of the tOpIC \\ ith lus 

kllo\\ kdgL' 
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3 Teacher will also explain the key-words if not understood by the 

students. 

Evaluate: 

True or False, Fill ups and Me Q. can be framed to evaluate the students. 

Students can make college scrap book. 

Q. How is the trabeate principle of question architecture different from the 

"accurate" 

What differences do you notice between the S .... ofthc temples? 

The period of Shajahan '" as the golden penod of art during the Mughal 

penod. 
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VOLCANO 

Subject 

Topic. 

Social Science', 

Volcano 

Key Word: 

Volcano, Lava, Vulcanism, Active volcano, Dorment volcano, 

Mechanism of volcanism, Volcanic eruption, Internal landforms, Geyser 

comment, Crater, Calclera, Basalt. Natural disaster, Flood, drought. 

Learrring Aspect: 

1. Information of Natural disaster (Flood, draught, cvclone earthquake, 

\ olcano ctc.) 

2. Introduction to Volcano 

3. Volcanic eruption 

4. Types of volcano 

5. Major Belts of the Volcanoc-, 111 the \\ orld 

6. Landforms formed by volcanoes 

7. Impact of volcano and other disastcr-, on the lite 

Learning Objective: 

• '[ he students will he able to "'-110\\ the natural disasters - picvailmg in the 

world 

• They wrll be able to understand the mcch.uusm VUICanl\I1l 

• Studcni-, WIll be able to idcnnlv the landform-, formed by \ olc.inivm 

• Studcnt., \\ til be able to kncv, the ty I~C'> or volcanoes 

• Student') \\ tllunderstand the I11l'[ It:-. .ind dement') ofvolc.moc , 

1. Obvcrv .iuon 

2. C la\\llleatlon 

" Com 11111 Jl [cation _J 

4. l'roblcm ,>oivlrlg 
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5. Cnucal thinking 

Learning Resources: 

Video clippings and figures and photographs of natural disaster. 

2 Reference books 

3. Maps related to natural disaster 

4 Experiences of students & teachers 

5. Different landforms - pictures/figures. 

6. World map of the affected area by volcano 

7. Narration of event (Iceland) 

Opportunities for open ended discovery: 

The following questions related to natural disasters and volcanoes- 

• Do they know about natural di'>cl'>ter<.,') 

• They will share thin e\.pellences regarding natural disasters? 

• Have they ever observed Vulcamsm 011 any channel/video') 

Creating Learning Situation: 

ENGAGE: 

Video clippings / pictures \\ III he shov. 11 

2. Students will be divided into groupe, and assign the tOpIC - Vulcanism 

They \v III share their know ledge on \ olcarnsm and discuss it. 

3 They \\ III be asked to make the model 

4. Demonstratron can be gJ"ell - 'eg')' or Pressure cooker. 

:; By discus-non students \\ III be 111\ 01\ cd III the topic. 

Explorc: 

After dcmonstrauon. the <tudcnt., \\ III be given group ta')lJ dl,)CU~,)IOJl 

') Stlldenh \\ JlI be asked to \\ rue tilL' import.mt p0111h 

3 Net Hrov, \Jtlg 

4 Group task- 

• Name the areas 111 the \\()IIe! llllhl affected by Volcano 

• K Ifld" of Vo lc.m 0 
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e Substances/ products of Volcanic eruption 

6 The dragrams of landforms formed by Volcano 

" The effects of Volcanoes 

5. Reading material. 

Explain: 

1. The students will explain the given topic (in explore). 

2. The students and teachers will discuss the topic together and the teacher 

will facilitate them in understanding the thmgs not yet understood / 

covered 

Elaborate: 

C] he teacher will clarify and modify the concept not ) et covered / 

understood \V nh the help of reflective and cntical abilities of the students 

Evaluate: 

I he teachers will evaluate the students by means of follo« ing questions. 

What are natural disasters? 

2. Name Chief natural disasters') 

3 What do you understand by \ OIC<lnIC eruption? 

4. Dr~l\\ a Volcano 

s. Collect the mformation regarduu; Volcano. 

G Bl.rcl, - board writrng 

7 NL'g:ltlve and posiuvc effects oj \ oleano 

~. I he) can make collage 

Reflection: 

I he ')tudents after cvaluauon the tc.u.hcr will lind out the qIL'llgt!J\ and 

\\ cak ncv.c-, uj the -rudcnts and ma. ')peL'ial attention to the \\ cal, ')(Lldell!'., 

RIE Li
bra

ry 
Bho

pa
l



Geography 

Major Landforms of Earth 
Content. Mountain, Plateau, Plain 

Key'vVord: Plain Peak Block mountain 

Erosion Plateau Fold mountain 

Deposition Fertile land Garben mountain 

Glacier Rauge Horst mountain 

River valley Flora & Fauna Store I louse 

I'crraces Table land Water fall 

Learning Aspect: 

, U ndcrstanding of the formation of Landforms. 

Ii Understanding of Mountain, Plateau & Plain. 

oil I )llkrences between plateau & mountain 

• Sahcnt features of plateau 

• What I') Glacier 

• lvplanauon of the types of mountains & their formation PIOCl''-,S 

o ! ormation of plams & their uiilny 

Objcctix c: 

I. l hc students will find out the relationship between physical tt.'dlWT'-, of 

the earth & human being') 

7 f eLltllmg will make them rdcnti lv varIOUS landforms of the earth 

:3 CLI",>Il) different landforms of the earth 

Process SkIll,;: 

1 Illd oh<,:;cl vauon (Lmkrng the lc.n Illl1g \\ nh the surrounduie ) 

(0I11I11LlIlILltI0I1 ~kIlI (ob-crv at rou or licld\ ~It and \\ atLhlllg c.h,ut. \ I:~IJ(). 

model. map. they will discuvs) 

3 CLI""Ilictlon <k il! (plain. plateau .md mountain) 

-+ l ntci [II ct.iuon skdl (Relate the I, "pCrIellle o lthcrr dad) Ilk) 
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5. Appreciation skill. 

Learning Resources: 

1. FIeld survey (Plain, Plateau & Mountain) 

2. Model (To make the model of Plain, Plateau & Mountain with clay, 

paper, plaster of paris, wax, soil & sand) 

3. VIdeo (various pictures of plain mountain, draing sheet & paper, sketch 

pen plateau) 

4. Chart / Maps (Map IJ1 plain, plateau & mountain WIth the different 

colours) 

5. Experiences of the students 

Opportunity for Open-ended Discovery: 

To give them opportunity for open-ended discovery, simple questions 

related to various landforms can be asked such as - 

l . Do they know the litcrnal mcaninz of'landforms of earth'? -' ~ 

') Do they understand - plains, mountains & plateau? 

3. Do they find any difference between plateau and mountain/ plam and 

plateau / mountain and plateau'? 

The teacher can share their experiences of visiting vanous places of 

geographical significance 

Notc:- Open-ended discovery should student dally life experiences with thc 

content 

Creating Learning Situation: 

ENGAGE: 

Field survey (VISit the places o lplam. plateau & mountain areas) 

Model making (cia). colour'). "011. x.md. paper, sketch pen) 

Videos/ maps! chars / dcmon-ar.uron covering iormauon of landforms. 

difference among m.untams plain') and plateau. Glaciers. types of 

mountams (folded & faulted mountains] 
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Explore: 

For Group DIScussions - the tOpICS can be allotted. 

• Classification of Mountains 

o List down various landforms 

• Life style of people bclonging to different landforms. 

• Difference in Resources found in different landforms 

2. Net browsing based on landforms 

Explain: 

1. Students will read the text - explain their understand of the classrficatron 

of mountains, volcanic activrtrcs. plateau, plains, kinds of houses found/ 

built in various landforms 

2 Students will narrate their cxpcncncc regarding forests of Mountains, 

Plain'>, and Plateau. 

3. Students explain about the \\ atcr sports/ games shown 111 photograph. 

4. Students explain the usc of different landforms. 

Elaborate: 

'I he teacher will elaborate and explain the untouched part of the content 

With the help of audio-visual aids 

Maps. diagrams, models, Iicld-survcy data and other means of teaching 

Evaluation: 

I he learrung of thc student'. c.in be asvcssed by mean'. of following 

qucsuons 

(JIve the mcarungs of the /()II()\\ IIlg key words- erosion. deposition, 

glaclcL r.ihlc - land. block mountain 

Q Wildt do YOll understand b~ IlltlTI1.11 S: external proccs-.? ,v\, 11Ich pI OCl~5S'? 

Q \'-.'.lglll11ent on - comparauv C ')lud~ ()j maJoI l.mdforms \\ uh ~!.-"~ 

Q. II uc / I, al-.c 

1) I he pl.un-. arc store hou-.c ()j \\ .ucr 

~) 1 he rJ\ cr valleys arc Ideal Ior cultivation of crop:- 
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3) Plains have nch variety of Flora and Fauna. 

Q. M.C.Q\ 

Q. Hots Corner. 

1) What kind of landforms are formed in your state! nation? 

2) How would you make the earth a better place for future 

generations? 

3) Draw a map and locate various landforms. 

4) Puzzle can be given based on key terms 

Reflection: 

After completion of the learning situation, the teacher will highlight the 

strengths and weakens of the learning process 
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HISTORY (SOCIAL SCIENCE) 

Ashoka: The Emperor ,,,110 gave up war 

Content: Monks Compassions Scripts 

Messengers Inscription Attitude 

Kino tax Independent b 

Kingdom provinces Conquest/VIctory 

Emperor Tribute Ambassador 

Dynasty Rular Violence! Non violence 

Unique National Emblem Dharma V..rar 

Key 

capital Some I mp Dates 

Learning Aspects: 

• The term Empire 

• The Mourya Dynasty 

• lhe places where inscnptions have been found 

• Script of the Inscriptions 

• K mgdorn and empire 

• Bncflustory ofKalinga war 

• A <hoka's Dhamma 

• Ashok a's messages to hi') subjects 

• To understand the difference between past and present .rdmuustratiou and 

11()\\ there Ide they know st) Ie IS dnfcrcnt from present. 

Ohjcctiv c: 

• ')tudent\ will be able to understand the great emperor ofanc.icnt lndra 

• l Jndet stand the relevance of Ashoka's, mcssages In modern tll11l.'.', 

• I he concept of Dhamrna know 
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Learning Resources: 

1. Visit to Museums, National Achieves 

2. ViSIt to Histoncal places 

3. Videos 

4. Flow Charts 

5. Maps of Ancient India 

6. Intemet Browsmg 

7. Write your name in ) our mother tongue. 

8 Teacher will divide the student into four or five groups and said line! 

various which IS uses oy their group members'? 

Opportunities [01· Open ended Discovery: 

Ensaze b b 

Q. I What do you know about Ashoka? 

Q.2 Who was A~ho~a') 

Q.3 What is our Natiollal Lmblern? 

Q.4 I lave you been to Sanchi? 

Q.5 What is the rclauonslup of Ashoka \\ uh Sanclu? 

Creating Learning Situation: 

I. Students to be shov, Il \ .uious notes and cour-.c and hst the things \\ here 

they have seen the same emblem 

! Video chpping-. or Kahnga War and ac;'-,lglllllg the task-like-the difference 

In the character or A '-,11O~a noticed bcfor c .ind alter the war. 

3 Vrsits to vauous pLILe~ or lustonc.rl nnport.incc related to Ashoka 

4 Group Task- 

• Admnu-trauon durmg Ashol,a pcrll)d 

• Concept o l Dhamma 

• Variou., SCliph LIllI IIlg A~h()kd period 
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5. Role Play 

Explore: 

• Group DIscussion 

• Group Divided into 6 

G roo" A ~ G ro_u_p_~B_---j __ 

Classification of Conqusts 
Rurc in Mourva Ashoka 
Dynesty 
Emperor 

Group C Group D 

I 
of Message of Inscription of 

Dhamma Ashoka 

Explain: 

• Students wrll lead the test - Lvplain their unclerstandmg of the 

classification or Moury a Dynast) Emperor. Message of Dhamma 

conquests of Ashoka. Inscription of Ashoka 

• Students will share their \ icws 011 the topic Dhamma. Inscription. Mourya 

Dynast) . 

• Students \\ III narrate thcrr experience regarding Great Emperor Ashoka. 

Elaborate: 

Teacher \\ III elaborate and cxplam the untouched part or the content \\ ith 
the help 01'- 

AudIO visual aid 

Maps 

Diagrams 

Models 

Evaluation: 
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questions. 

e State weather True or False - 

- .Taxila was a gateway to the north west. 

- Kalinga IS a ancient name of Bihar. 

• Complete the following sentences- 

- Ashoka's ___ did not involved worship of a God. 

- the most famous rural was Ashoka . . 
Give the meaning of the following Keywords- 

- Monks 

- Ambassador 

- Kingdom 

- Dynasty 

e What do you understand hy Mourya Dynasty? 

~ Assignment 0]] Comparauvc Study of before and after Kalinga War 

$ MCQ 

o Plav or Drama 
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q '< A:J '< P I d ~ it man CflT 312T ~ 1f£Cf) 10 I CBT ~ cf> fl11e-T ~ 

CFRT c=rm -gy::;r m \3 q C'l Ru LR UW1 ~ Nm -g I mefUT CflT If (Y{l i CfJ 'i mefUT 

liftu II J=j 'Rl f) q -gy::;r ~ cf> :mtTR LR fcpm \JfRfT -g I '< il 'i I Cj I C; cf> ~ ~ fiTe-TCfJ 
\ 

ctT ~i ~ \Jffifr -g I ~ 3fjX1R ~ cf> 1f£ Cf)1 0 I CBT {I J=j ~ 'i I \RlCfi 3iJX1R 

fiTafGf \3C;_~~{l1 CflT UW1 ~ ~ ~ l:n~nCl{lf CflT ~ Cf)BT, BTir "CflT ~ ~ 

CJ7~, ~fFf f.'r:rtuT ct 31CffR ~~ ~~, ~Tc~ Cf)BT 3fR 31A c:rrMI GfTCTT31T eFt ~ 

c~T, ftTe-TCP c8 ~ ct ~ 31TdT g I ~ TIm t:fRUTT3Tf CJ71 q 6 il H'i r 3fR 

\~FTC()l ~ ~ ct ~ mltr TfFc'rfcr~ (j'J1 fiJTe-TuT ir \3LJirT ~ ').11 wfiic:1 -g I 

me-10 em ~ % 1-11 -gTill -g ftp Cf)e-n ~ ~C1C'1~ cncfr TTfc1fcrftn:n ~<irT CFRT, 

31 CfffW.-J 3fR \:R1CflT rcrr-~ 31mi' cti Fn~~ T ~qrt~ q=J! ~n ~TT cfr vrrit fct erg 

dR t9R ct ¥ ~ cpT ~ -m Me-TCfJ ¢ cpT<1 eh- ir ~ I me-TCP £:fRUIT qRCjct'i 

~ iT -m TI6TIICf) "61-m -g I ~~ RTe=rUT (fiT <:fJe-TT ir CJ71{lf"'{j{l'i ~ 5E ~ C{)T 

\J1:p:lM fctm \J1Till -g I ~) ~ f'p 5E ):rr-sC1" ,il m q=Je-n mafGT ~ fuJm \iTT 

E- Explore- '!_c(l'.i] 4J\~ I 

E- Elaborate - f~~n\" ~CP c[jTB1r CD{·jf 

E- Evaluate - ll<:[jICf)~1 cp,<~ I 

~;jPi ~~rj 'Q1U ir ~Uf' fc'r1fz.r A GT{ r;r,S01 cS [~F~T ftre-=rui cpT ~mcr Lj;~it I 
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Engage - qfue:rurrclT q?r ~ Dm~ c:B Sffi ~ c:B \1(j'Cf ir ~ ~A <:iT '!1m q') 

(jf~ ir \JiHq)I~1 ~ I 

e ~ ~ ~ ~ c:B 3ij\1R \l~ ir fcr:nfu-~ ~ I 

• ~~q?rLJ'Tmir~~~~~~~0r:R~2if 

:crm ~I 

f.=1ki~~Ci ~ ~ -crrr ~ -g 
1 fC141';!1l q -cplTfm LJ'T8T ir cp:rr 3"1CR ~ I \3~lg\ol -m8l 6lCiI~~ I 

2 ~ ~i,;!rltjor ~ c:B ~ cp:rr-Cfm 311C1';!~cpCilll 6 7 % ~T f¢~f 

cp](>f ir itcfi 6 I 
3 cp:rr ~ ~ LJ'T8 8 \:TcpniT xr~rlLjOI nt<:n CfJ\! ~ 6 "[[f 0P<1 ~T ~ ~n-{ 

fct BlC1 ~ <:iT ~R 1fJ <:i&" f0m CfJ\! ~ 67 

4 Cfm LJTm ir ~ f5tm g-rm ~ 3"1TR N-dT f?; ill (1)cT 3PR ~ itcfi ill CfZTT 

;:ffiI g-'rd! 7 

5 ~ \~ I R, ~ qc:f)R q') 0P<1 q~ 11T ~ \ITT wmf -g I 

Explore - 

• ~ ~ 3W-l\fT 'LTc:rf xf ~ ~ ~ \:rITR ~ I 

• (~19 ~,?jH-H C-f~ fa~ \:ifr it ~Rr cq~ry'r 1ft fc1 \il l1 I 

Explain - 

(Presentation) q)~1rf I 

Elaborate - 
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Evluate - 

o i[ (Y~ I Cf) 'i ~ T.JTClCIT E -g ~ ~ em- ¥3ffiT ill E 1 ~f E 4 (lCF) ~ "61-;fr 

~I 

• If (Y~ I Cf) 'i q '( P::j '( I J I C1 51-;fr ~ Ji2TCIT ~ Cf) f8:q Cf) xrJLr ~ ~~ / ~ 

~~~~\rfT~-g1 

• 3ITVT ~ Cfm mm ? 
• ~ cpl~ m ~ ~1~ICjC'i"'I/terms m Concept ~ I 

• ~ ~ m mfum (miscouceptron) ~ st ? 
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~ (Sound) 

1. tcrf.'1 cpr~l0P ~uf "fR1T (longitudinal wave) cF ~-')6Till t I 
2. tcrf.'1"fR1T cF fctRm 3Tfi'rc;rafUT (~uf, 3ifCJfd. 3JTCfC'f CDR1, 31mPl, cfurill, "fR1T ~, mill 

(Loudness), ~ (Pitch), Tfill/"f(Rlq (umbre) ~ t I 
3. tcrf.'1 ~ cpr ~/mrrr (Range ofI-learing Sound) 
4. urf.1 cpr q"!ICJef'1, ~ (Echosound) , 3r:yuR (Reverberation) 
S. ~ cF ~, urf.1 * q"!ICJef'i cpr dllCiglRCtJ ~ 

6. urf.1 ~ ~ FrP~ICtJC'llq ~ CJR" ~ 

!>!'R1lc!"11 
~ (Sound) m cwfr -if m cpr ~ ~ ~ % 1% ~ cpr 10fi XiJq % ftri1 M ~ 
~ -g 1 ~ marur cpr ~ urf.1lR -m ill'J_ lITill t 1 urR cpr ~ CRTI'r cF ~ -.) mm -g 1 

urf.1l0P ~ (RdT t 1 ~ ~ cF ~ "l=fTUTl=r eN ~~cff iTill -g I fa:ictic:r (vacu u m) -q urf.1 cpr 
~ "'1tI mm I ~ -if urf.1 cpr ~ T;CP 3~t.4 "fR1T (longitudinal wave) cF ~ -q mm -g I 

3m-3m d'ffL--m=IT B urf.1 cpr cfaT 3m-3m 5'rill ~ 1 

urf.1l0P m cpr ~ '<IT fctam 6- -;ill ~ irn, ~ ~ iRr fr ~ 'H illR<i 6Till -g 1 ~ J:R:9T ~ fr 
.:> .:> 

]aT ~ em tr urf.1 ~ t -;ill;ma:rq cF CflT01 (Ear) fr ~ ~ t I 
.:> 

~ (Sound) <PT \3~IG"i 

urf.1 C'm iRT ircft t \Jl<l ~ Cf)Lf"i" ~ t ~ CtJ P:j., H ~31'r fr urf.1 iRT 6Till t I ~ ~ em 
Cfifi'trd ~ urf.1 iRT ~ cF ~ 311 Ci;t lJ CtJ \l?\Jff FcPm ~ ~ S-RT \jl:j(1&:f CRT4I \iflCfr t I 
}llj'PI!:!IIC'l1 B Cf>lTl1R ~ ~ (tumng fOlk) fr tqR ~ ~ 61~~ ~ cF ~ T;CP 

tiRr ~ (10lfkCtJ) eN Trc; em \'lPf ctr ~iel~dl ~ fct,--(n 3flcTR lj\[ ~)jCf)\[ ~ ~ 

~ it m cpm)- 6- I Trc; l0P ~ qc;:r ;'p GRf (~\ tripC1 7,1 vmlT t I 

i , 
( 
l 
l 

~~~c$~: 

1 ~ ~ TITI -fr (iTRfR) 
2 cf)Cf"i CflT(fr ~ n (~) 
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-----_ 

3 C()1Ff ~Jt ~ f$~ ~ (('j(fffi,~) 
4 C()1Ff C!JTcft ga ~ (~~ cB't ua) 
5 CRg311 ~ "Ef1fu-r &RT 
6 CRg311 C!)) ~~ijC})~ <IT ~JI'5C}){ 

7 fcRfi ~ LR 3lTtffil ~ 

~ if tl'ff.'r: ~ it ~ ~ CfJcP C1j311 ct> ~ f.'R ct> CfJRUT ~ irdr ~ I 
> ~ (RTf cfi ~ it TJiC'r ~ ~ I 
> ~'1Fcrul1l ct> emIT cfi ~ xr ~ ~ ~ Ivffi ~ ~ ~ I 

Teaching strategy: 
The concept of sound will be explained with the help of dcmonstr arion of different 
activities, examples, models, chart') animations, slide-show etc and the previous 
knowledge of the students. 

(RTf TffB lllUR xr ~ CR(TI s3IT C()1Ff fctaWcr t ~ ~ fcj-~31T ct> #rq mu x=rqcf~ ~ ftRT 
~ ~1~ ~ em- ~ ~{QI'ildRd cB't \Jfl\'fr ~ I 

urf.'r q)f ~ (Propagation of Sound): t.CJf.'1 CflT ~ ~qr;=r xr ~=R ~{Q"R CfC{) ~~Uf 6Tm t 
~GT~q)f~~GI 

en:; 1RTcl ~ ~ t.Clf.'1 ~ men t, lff'CZfI1 Cfl$dldl G I 

2 lllUR oRr, ~, ih=r $T ~-fq)m t. I 
3 IvRr lllUR q)f ~ 31m 0ToT t. ~ tlTR 3~ c)\Jfr xr TJiC'r ~ t ~,T~ \ITT 

BlJll1 it tlJR em ~ wRr 0lfttq) "6fm G I 31\f wft 1frur1T em 3f[r1ffi om it ~ cB't 
~ ~ 3Tt$p ~fr ~ I 

4 ~ mer xr tlJR ~~ xr \)fq~ 6tfr t 3iR 7TG" m 31mlffif ct> CflUiT it fi:te'M T'rc:I 

CR(TI ~ I ~ (RTf 10F fctairT g vIT ~T lfft-ZfI1 xr ircP{ Trf(] ~T t 3fR lllUR ct> 
ClJUT HCflcqctJ CflUTT If IfR1 ~'q~r CJo~ tc'r ~ I ~ CfJUf ~ 1;fCTlR em TfW 3Rr CFUiT it 
~ ~ t I CfJUfT ct> C!)crr CJol ~w d~ lj~) RID ct> Wn~T{ -mill t. I 

TfCfdT ~3Sf t \SfCT d(/1 f:r~P1 (~JIF;) r:;rr'{ cj'T;n clef> lj~T 'le;1 cmrr I 
5 \'j'fR \.l~jfT C[,'r IFf,<[Uf 'f~ fM\.,' 1i1~ H ({i J-lTC1,;i1(j:,ill r:'rdT r: ~n_fl c~r t: Fili 'CCjR (-[\I1T 

cpT <:rrf~Fp d~r %c1 i} I 
G % ~T 3r=r~~ CTf1T r'1lfr i:, ;:;fd -j'id cplf'lH '1«I 3nfT ({it 3Th ~r cfJ~cfr ~ crf ~xr 

:qq)R ~cfl \3'-"1 ?,TcT etil erC? 0~"~~~f l:I\H i_;' Ff ;-;)-':1 cpT ~1ql~;.:r (Cornpr csvion) Cj)("T I~' 
7 ,,1(4 cr?r J cf)lfTTA iT":\:( ,n {r. ct~l ,)jj -{ (j )q~ Cf){, 1 r ~ ill ~\T ,,'q)j;: \.;CfJ FI j~ c;rq CflT P.1-::1 
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~ GTcrf -g fuR'f ~ (Rarefaction) ~ ~ I 
m 
I 
:J 
<J) 
(I) 
U) 
I... 
a. 

Distance or tlme--.. (- Higher pressure 
>I 

r LOViN pressure 
v 

8 ~ CRS 31rT-tTro- ~ ~ cpq;=f ~ -g ~ 6CTf +l ~ 0l'R fcRc;r;:r ctT ~ ~ 
urf.i CRTf ~ f, I 

9 fctmT ~ +l cpujT <PT 31m ~ 31fucF ~ ClJ) 3lR qJTf ~ qJTf ~ ClJ) ~ 

f, I ~ ~ tllf.i <PT ~ ~ qRCJct'1 cF ~ cF Xi)q if 'BT ~ \JlT ~ f, I 
10 urf.i cF ~ cF ~ ~ ~ ~ 1flUP1f,1 

11 ~ -q tllf.i ~ ~8 M ~ tcrf.'r ClJ) ~ m~ cF ft~ fcFm -;,- ~ ~ 
ctT 3T1CJ~<QCf)CiI M t I 

cffIT cF 3lfi'rc1a1UT- 
~ (Wavelength): ~ cD RCf)cCil=j ~ 31~ 

'TcIT cF -4'fq cffr ~ (fiT <IT ~ ~ LJYT ~ +l CRTf 

~m ~ % ~ (fiT C'ffrRuT ~ f, I 
~ 1]TCf)- Jim ~ (Ie) ~ ~ -g I 

2 ~ (frequency): "C;'f> ~~ -q ~ cffr ~ ClJ) 

3-l~ cpdr t; I 3~ cpr S.I 1-fr::rqJ l-~ur (H/) mm -g I 
:> 3TTCf(l <p1C1 (Timc Period): ~ cDC1'i" LJYT ~-q +l (11TT 

~ ~f Q,lc;r ~mT -g I 
3Tr<:JTTf (Amplitude): fcti1it fR1T q~ ~1Jf -q 1-fft:Zri cF cpujT CPT x:r-:_[ITf <PI R~ 'T 
31~ fcl\{J-TITFr 3TT<QTli "Cf)81Till t. I 

:) cfurdr(Intcnsity) ~-TT ~CTi iHlf)c;r ~) -c;cP ~ +l ~ CTT;:;-TT lcrR d (fiT \CerA cffr 
\:j) ~Till ~ t I 

() (R'f -i)'[ (~\ ave v clocirv) ~q, cr'FT SET ~I'Cf) ~ +l Cl<Q <tt 'T:f ~r CPT mTf CPT ij'f ~ 

C I D'UT <I'f CbT ~ I TTFTcF f,(~Vf (meter/sec) 0Rrr t I 
~i[R cCr 'rTld =- cr;:'RuT X 3lTCliC1 = )_\ I' I1lS-1 

c 

... tongltudlndl Wave. 
_/ 

1111 I 1111 I I I 
Transverse Wave 

~AmrhtlHje 

pr-recd 

frH:iT '4f.'r "(i{1T JJ f;'p-;,-fi.1ftIcr ~->!fiic1I;fUf 61cl ~- 
Li1f:'r q5 Sl~ 31flic;ralUf t_;lcl t- llCR'ldT (Loudness), ClNcq (Pitch), jU!\TT / 0HlLf (timbre) I~~T~ 
~,:Y(.l 11 'iJTH71T ~r nJ.:r 3n~<:>f(:;lUi'r ;:1'IT l.fGTH~ \liT TICf5ill t ):lcfc;1(H (l.oudncv.). dRGT (Pitch). 
'V'](H /«HOlT I ~I -<r"r'\ ulf.'rm ~ ~'f) 7H 31r~ 310iffIHUfT ,) fij-;! t?r wTlcfr ~~ I 

,\. 1,:[(1 <:-1~!f (Loud ncsv): 

r: fcp ~JT ~(pl (0 p'~:-iT fJ rl - I l_[(f) ~v~; if 1_fJl {';'r <Hc;T[ h1 n- ~F\Jfi . q J'j ~ (lf~ eN ~.f'Tc'! \ iT 
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~~I 

r ~ \:£ff.'r ct ffi1:z q:)Fi'r *' fl ~ ~ 'i ~fR1ill *' 1WT -& I SCfA *1 ~fT CfJCFl ct 
3ll<Tfli qx f.i1R ~ -g I 

/\ .. \ 
-1-\ -~- --1;\ __ 

'\"/ \ 
\ 

r 'IS \:£ff.'r cpr 3ll<Tfli C{)T1 -Ncn -& om WR1 \:£ff.'r cpr 3WWf ~ -Ncn -g I ~ c5r 
~~ ij '1f1lT \JITill t I 

B ~ (Pitch) 
r tcrR cpr "(!Cf) JTUT t FvRrcPr 3~ serA '-fiT '2~ <l> 3laRlR ~ 'H~ ij mill -& I o ~I~I\I ~ 

»: FcR-n \3 ('Ii f\}j Ci I'm *' 3TIr{fu c!1T i=j ffii tqJ f<t-fl- "!JCIJR 3r:_p1Cf Cf)hlT ~ ~ ~ 

cPGc1 -g I 
,. FcR-n ~(1 cpr ~ ~ mUill ir -Ncn t, 3W{fu \:l\Rt tt 3~ l'MT -g 3lR 

\n"fCf)T C1RC'CT 1ft 3TftTcf> ~mT t I 

1 /-... »<: -.._ - 

• ' I \ _" \ I' i ; '. ,. \ t' , .. ) , , I ' •• - J 
l • .:» ~;' -.... _,/ 

1 -, l\ /"\ > ; \/ \j- 

:~UI CiT (t i III b rc ): -zrt~ \:£ff.'r *' 1:;q:) 3Tfi1C1'GTlIf -g vIT m ~ ~c'cr C'f'21T >1c:rc;:-ill *' cfr 
'C.(1~T ir 3FT{ ~ Tr ~T6T<Till CRill -g I 

r- eFr (t 0 II c): ~ 3ifC.I1Cr cFI UJJ.:r em- m ~ci ~ I 
-,.. ~ (II 0 t c) : 3y;'Jcp ~~1 cF Pi o;rur -n \30Ff sqf.r c5r -fLR cpr,c1 ~ I 

f.qfrr <f3T T.fi<.:1 (1)1 t;p.nf2lo Cl'>X.f ~ CfiT{C{) 

\lllfllT·l dIll c}j '!TT<'T seTA * iPf il qf~(hh f.'1 vTI0T -g I 
:7 3TI5f~-Tf ,,cn 1) m(~m (fG;~ cf, \HClT L(1~1 ,liT "Tll(l <T~cfr t~ I 

1 II IVFl ~Hd'I-0rd'r 1lrcZPIT Tr uTA c:Ji1 "-lId 3IC1lf~3fC1lr G'ldl t I 
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~ 'T\lR ~ ~ ~ ~ ~ <Fr 'mC1, I:liR <Fr 'mC1 ~ dtr ~ t I rjfcP ~ (iJl1CP) 
~ dqJ ~ ~ umrr t Jffi" ~ (1:liR) ~ dqJ f.1q 'mC1 cf> Cf)RTIf <h" ~ ~ ~ g I 

UJf.'r <PI q~ICld'i (Reflection of Sound): I:liR cpr 4'lICld'i ~ cf> 4'lICld'i "dfm 6r iRTI ~ 3lR 
~ 4 'l I Cl d'i * \:f'i ~ f.'mTiT cpr LfR11 CRill ~ I 

1 4'lICldCf) ~ q-'(" ~ ~ ~ "fR1T I:liR * ~ 6FT "$T ~ (f2IT 4'lICld'i 6FT "$T 
~ * ~ q.q- cmur 3ITCRf if ~ irct -g I 

jv , ' 

A 
-- -~- - --_- -~-- - .....- --- 

~ (Echosound): ;::rrq ~ ~ ~ 1=fj'C1:JTf ~ CcRT~ 4'lIClfctd iRft ~ ill % urf?1 ~ 
Tl ~~~~qf(1~~~1 

1 : _ : 

)...- urf.'r m'lT * q'lICld'i * ~ ~ 3TTCfJR c$ ~trc{) ctt 3rl(I~"lCf)CiI B'Tffi t vIT ~ ~ fc'b-c:; 
sl_! -g) {Jl ~ I 

;r. GTlR llffilti17 if <.:erR '-lit xr(T~r c;PPflT 0 1~ (fC:f) q if ~\If t: I 

r x:qrcc qffil:liR ~~~ c$ R'fl\ ~ urf.i (i~r q-'("rcrmcf uTf.:r (f~ 6'rcf CJ711 ~ CJ711 01,> lf5T xFm 
3Td\TC1 3JCTV"l" 6T'iT ~ I 

> \:q1C qffil:liR ~;'J cf; f~\; 3TCR1\T<F ~ 'tCJf.'r ~)ff xI ~<tl\FT ~;fT t:qf.'r ~HT ~ ~ ~ <!~rl 
~{r ~ 3mTt 31fflf[ 172111 31~ l~r.fr TTlf(;\,fJ 
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---------------~- 

q~"* ~ (L'se of echo): l '>C of echo In B:lh d,llpnlll", fisherman (SO~!\I~) and '11 

medica! fldd 

, I, 

----~------~, ~--.....- --~~ - - ~ 
I 

u.rf.1 "* 4x)Clct"1 cpr Cll)Cl6)Rcp ~_ 
UTA cF 4'iICJct'i cpr \jtflfJ-rr -n ~JIIq)'H <:IT C'i1\:h~'1=tj14)'i. m. g4 C'fm ~ ~ C)Tt2:f ~ 

~~tl 

_" , \ 

~ 
~,.-/ ~ .... ~'''t- 

'\, '~' 

2 R?~ ~ RlFchf{-lIlT "[j~ l~ vTI mr'i ct ~ ~ ~C;~ "flm ~ -;f \j,~ m 
cn~ P'P1- P'P1 UT~ CJ)T x_rR 011\" ~ ~ ~ cF f~~ f4uTr \Jl/cTT t I 

R~ ctT cpI4f()~ 
R?nT-~ 1f -wiT ct ~(;<T em LT~ <$I s:rf.i ,fR-(/R tRfW ci> ({)RUT ~r~ cF ~ 
'ftc{) ~ -g I 

< ~. 

J c;,;:rcf G~IC1, '[Pirc;rcf Cl,el ,:11'( Rr-'r·n 8~1 iT 1f1 \(d~ ii;[ lRFTd'l ~Till ~ I ::;-;-f {:PIT c!~T t9,'r 

(/(ji(ilR q.iTJ umfr l~ f\';j~lH F;, Tl\,Tl(f~! (I) 1T~c:rT\T 'CCTf.'r ;:':\(1 ~1'; ~pfr 1jPTT ir q~ ;:;W) I 
-o 

RIE Li
bra

ry 
Bho

pa
l



--~- - - ¥~~ -- _- 

-" 1 -I ¥< -::.r -"-.,. ~ _- 

s:rR ~ -fT urR ClWlqJI'I tp('f -fT Q"1ICJRfd ircR ~ X')q -fT ~ 0R1 ir ~ vncn -g. vir 
~ X')q -fT -utrr,m dcf) ~ t I <:rGT Cf)RUf -e fcn ~ 5Tc1 eFT tm (E~ ,~~ 

\JffCft -g I 

~ (Reverberation): Scm cpr cflcrRr -fT CfRCTR q"1IClct~1 ~ <PRDT s:rR-Rclq 01<:1r -e, 
~ CfJ6C1Till t I 31]'(UA cj) Q)RUT urR XWP ~ Trt ~ill t, xrR ir crrc:rr ~~ 01~T -g I 
~ ~ t. ~rir Cfil1 ~ ctr 3lICl~;q cpd I 6tfr -g I 
~ Cf)11 m cj) ~: 

~ CJ)11 ~ cj) ~ 1rc:AT ir Lj~ C1C':cpl~ ~ -g, m Scm cpr 31Cl~llliOI tT ~ I 
2 ~ m W1TrmT 1'1 !31'rill,m cfr ~.qffi %A -fT, ~ 1fT s:rR cpr ~ 0'rm G I 
3 ~ CJJ1, CM-;c'r cj) ~ \!14"I~Ci ~ ~, ~ ~ 3t~ WWfT vncn -g I 
4 xftiI cj) lRlci @ ~ 1fT t:qf.'r 3lCl~114CP cj) ffl ir ~ ~ -g I 

t:qf.i" J}jClfill q)f ~/~ (Range of Hearing Sound): 
P1 wfr \Tcf)R ctr t:qR$ cPT ~ T ~ t I 

s:rR ~ ~X ctr t;'lill ;_t I 

I. 3TCf~ tqf.i" (Inlrasound): 20 Hz ~ CJ)11 3Wfc1 chl Ulf;'!<1T CfiT 3fCj"~ Scm Cfi'Gd ~ I 

3lTCf~ tqf.i" cnT w.f ~ ~ 
I. ~~ (ihrr) 5 IlL' ClCfl eFT 311<rfC1 ctr 3jq.9--TC[j" 'Cclf.'r cpr \3l.TlTPT CRCi, x:!1-Fl~ ~"il~ 

~ G I ~ 8?IT GYm 3TCT~ urR crfnR *1 UlR<:n \30A ~ G i 
II ~ iJFg ~{T ~, X"l~flf iJJl mill ir ~ t. 'rf'q cfJ X1'F1" mm iI \JlTC'r t. I ~-m ~n ~r::: 

Glen G fcn vFl 'rcf)q 'JiI ~ m::rTill ('Rir 31A ~'r ~ l0F f'r:r 311'Iffi q~ 3l'T*"I '. (jf~ 
\3(1:J=f Glill G I \iTT vR!3il '1Jl X"lJcltIR CM i;c'r G I 

:2 -'>fClT tcjf.'r (audible Sound): ClG Sclf2'r ivRrcm- ~ 3l(FT CfiFTt if \fG\JT \P \"-lqi(1T ft \3fr 
~CZl 'CilR Cf'0\] (. I ~;-{1q)1 crR{H 20 IlL xl 20 kll;: m 2000(J l Iz G'rCIT -g I TTT'~.r :.0~ ';~~fT 

x'r CJ)11 cPI ICr1N ~'J 'ErJ 1e'.T ,fFl>W G 3m ~~T W'TI ~'r 3TIU(f) tJIR 3mrcr 20 U 1/ in .:'()(Hl() 
! 1/ eFT 3rJ<;rhl ((71 'Cqf.1 cpT {n:;.l ~mr cr,x X1CJ)(ff ~~ I 

3 lNltiTf.r (Ultrasound): 20 1-.11/ ~T 20000 II;: ~) 3li~Tc,l) 3!lCIFc'r q~ vlPl (j,l lTv! .'i~~1 
(utr asound) cr)l~r j I 

LRTLClf.i ~ q~ CfR ~u vf<~ 
y ~'ifc;:q)~, iFPTlc;G 3fh qr-<ql~r If\[wITSj \Wr'~l ~\] & I 

RIE Li
bra

ry 
Bho

pa
l



D0Fl \TUT 3ITCJfcB ctr ~ em urf.i cit ~ ~c'! (. I ~ ~ 3ffi1~ T:fRT ~ ~ 

TT~ ct qff If \SIff<P1t f1ic;r ~ t 3iR ~H 1;I<f>i'< «TZI cit ~ \SIR ~ (~rr:1 1ffi'f t. I 
tRTUTf.i * 3lj>l'4lll (Aplication of Ultrasound): 

1. tRTUTf.i mZI \:A 1WTT cit .Jfllll ~ iT ¢t \JlrdT t vrc?f dcP ~ ~ t. I 
~~flrqC'lI¢I'( ~, ~&!~IA¢ g-df ~ I 
flfi1C'lI¢I'1 ~ <tl ~ iI ~ CflT ~ 

~ ~31T CflT -mLf) ~ ~ t z:r;% "flTq) ~ ~ ~ fcic;n:r;:r iT m f:; 3ffi ~f-! 
fcic;n:r;:r iT ~ m "rv1t ~ t I \TUT 3l1CJfc1 cF ¢RUT, 1FT, ~~ 'Clm 'Tc:<TI cF q)tJf 
~ ~ ~ PI{ vrrc'1 t I ~ "QClJR ~ ~ "flTq) G1 ~ t I 

2. lRTUff:r CflT ~TmT'T mg cj') ~ iT ~ CflT T:fill wrA cj') ~ f¢<:rr \SITill t I 
. ~ ctI GXRT CflT T:f(ff ~PrR * ~ "'I' ~ CflT ~Tf 

mfc'qq> ~ cit qm t1t~t1t 1fCAT, ~, ~ om 8$11f.i¢ ~rr q>T CFfR cj') ~ 
~PT iT C;]l7TI \SITill t: I mg cF ~ iT fcr~ ~ <n m \SIT ~ TI f~ ~ft 
~ct, "m <n ~ cB'r mrAT ¢t ~ cit Cf)11 CR <M t. I 

.. 

-- -- - ~ ••.. I -- 

I •. 

Tf'r1'dIN C'1..fIJ t:n~l (t, ({'1~ n ~ \SlIm t 3Th itfitl C1~'TT C{iT vm wTrq q) f~n; m~:rFN 
CfJf \3~ f~:rr vlmT t: I ~R 0rsT~\1T 1-1'1 cfrq irm G, <:rT cT'<Ic:qf'r CRTf ~CI ~;'T ;JRfI -g 
\SiT ?,Tff cBT \3l1ft,,~ m cfiT ~~lfc'rT t: I 

3 fufaJ"C-=nT i;-1~ Tf tj ;;Jt:tTf:r ( 31 ~ ~i I \:h 0 -$ ) err ~f f~'in1<fr 4)[ l.Till (,FTT~1 cf; fc;r<.; fch <IT \"ii f ~r f 
~I 
/\ ~q>~'4Tml1it (E C G): lffr\'-qf.'J <:f{T[)- q;-! t"~~ ciJ f;:rf~ 11P n '(1 1.pl cj izkl (f)'<T ;-jj ': 

l~(;<'j 'f5T 1-lfctN<T tT"lT'1f \"iiTCiT -f:; I ~T ~jCf) C{iT "::zCf;j(f)JRi<1)1flq~" ([0;) "Fi5T \lI'lI 

f,1 
, , 

~------ -; - 1- -- -i-~ -, - - ~-_.V~ 
. I 

• j 

;- _~~ J --~_.!,..- \ _r, __ ,_ -",- _ , , 
- I , : 

~J'_~ , ~_j _/'",-- _ _l~r 1 
r t r 

- I 

____ L I 
- J - ~ 

I I I 
_J -_\ ~ -~_.~,,_ 1 " 

RIE Li
bra

ry 
Bho

pa
l



\TIi ~~h x'1 q ~ 1 Cj Rl Ci tfI vrrcft t I ~ ~rm'[ ~ mllT cir ~<j ~ .'1 q R Cj Rl Ci 
fcpm \JlTCiT t I ~ \31i 3FT qJf gf~(pq q;rr fBm \JlTCiT t nm ~ !'l ~ Cj R1 'I cir 
~ 1R <IT ~ 1R ~ CfR" ~T \JlTill t I "lf0 (iCf)4)Cf) 3iC;S:;l'dHI~lq)f Cf)6C'ik11 

tl 

31~ltil:rlI~It6) (f)f~- 
~ (iCf)'iICf) qJf \3lPirT Rif¢ctll e'Gl ir R4if8R:cm ~<iT cfi ~ cfi ~ fcpm \JlTill 

"ffi'R ir ~ 3nfl1RTill3IT qJf 11c1T wrR cfi ~ ~~ 
~, 14(1" q;>_ffl, Tf qJf q~, ~ I 

II ~ ~m RllilRl1', cfi ~ 
111_ ~ 3~ qJf um wrR cfi ~ 

c. "Tf <$I qmT cpl uR~uR ~ 1) ~ cfi~: 
1R1liff.'f CfiT ~T :ref $t -ma q;>_ffl cir crfficp "CflUl f it Ci I-&;f cfi ~ 1ft fcpm \.iiT 
~ -g I iT CJ)UT ~ it Ti" cfi ffi2T ~ 8c:p~ viT~ t I 

4_ 1R1liff.'f cfi \3lPirrT if ~ ~ ~ ~f Vi0f\Jff :i'j" ~~ $t 'T~ ~'r cj) ~ fc},-aT 
\JlTCiT -g I 

~ (Sonar): xfT;:m- (Sonar) vrcc; CfiT -rpr ~rT Sound Na\ igation And Ranging f, , 
~ ~ ~ t f'GRFT \JlC1 ij R~ NiT em ~n, R~fI, 0211 ~ ~ "j) ~ Y\'T8:lH 

CR'lT qJf ~ fctm VTTdT t I % r:;cF <:r::1 g f;)r{11T ~;-1) -qfiR (transmitter) o2-lT \l(f) 

~ ~Cf) <PI \fC1<1T'T 
~'Hr,< {J~ ~1tq) cpT \:)lpn -r n:.0 q-,'l Tn;;(r;f 8Td q'VT ,,'PH \if(1 cj) 31C:;-{ ft~(j -crC';cHT. 
tTIR.lIT, q'i1~T. ~Tcq, ~~ S'! vrGl\5f 0frF2 cf~r vWl~T m1Cf ~ -J;- fMc; TcI)7,j "irrm 
l;I 

RIE Li
bra

ry 
Bho

pa
l



5. 3fLAT ~ ~ "* ~ -iPjlll~'5 (Bats) Em Tfx~ cpr ~: 
ijl=jJII<:;'5 'fg;'1 .3T~ 1) 3j1f.{ 'l{~ q)'i ~r ct ~ \hScl ~ lfflU1f1 (RTr ~1vRr 
CRill g om If,{TCfcFr cj) ~ ~~1 xqcq;=f cg-ctT % I ij l=j J II <:; '5 Em ~ \j'Gij" ~ cj) 

tmECTR ~ 3TcRm ITT <tier xI Tnrcrffu1 ~ ij l=j J II <:;'5 cnT 'Till ~ g fcp ~ zrr 
<tie %1 qx % 3Th <:rg fcRr ~ CfiT g 'Till (1TTT M % 3Th ~ xI 3T18 fuCfJR C1cP 

~~-gl 
UJf.'f err (So n i c Boo Il1 ) : \Jf(j urf.'1 \3 011 <:; Cj7 -m-c-r urf.'r -$T zrrc;r x'1 ~ ilvft x'1 TJfc'r q~ -g I -m 
it ~ 1f -q-mffi m ~ ~ -g I ~ -q-mffi ffi11T (shock wave) 1f crsc-r ~ \1)\Jlf 6tfr g I 
~ !NJTx -$T -q-mffi mrrT x'1 ~tT q~ it ~~ ~ ~ ~ *n 31R 1fCfC1 urf.'r \WFf -mm 
-g ~ urf.'r ~ ~ -g I 
~cj)~ 

~ ct ~ 'l11'f im g I 
1 ~ cpuf (Exterior Ear): <PUt qc;:-c;:rq (prnna) .3IT\[ -'>fCTUT 1itr0T cj) 'l11'f cp'j ~ cpuf 

~ -g I ~ LTfTcm ~ urf.'r criT \T4~ CRCTI G I 
2 1=jUf cpuf (Middle Ear): 'jUT (f)Uf it, Cf)uf crc:g 3lh ~ ~-Q1('f ~ ~~ ~ 

(Incus) ITT Anvil ~n (Melleus) "ZIT Hammer 3frx ~x=r (Stapes) m stirrup ~ 
t. I ~ (Stapes) ~ ct ~r~)-x -$T XTCRf mit l;~Jt BTdr g I 

I) c 

3 ~ <PUT (Interior Ear): <lil-'T rF ~f 'l-jrT 'j cp1f~C;FH (Cochlea) 3Th J31CTUr om, 
(Auditory Nerve) "0t'r t. I 

I 
I " 
I i, I 

I 
I , 

I 

~ 

J'~.'._~~~~ ~-~~= 

1j~ * ~ CfiT cwi q5 x;f cf,T fc1fU 
q@ <WI ~qR~I::T ~'T vlf7l cbT \,'q~P1d cf)\[m f, ~~PH "cl,]1\f ';:iff?j 9;jCjuT ~~Fhl ~ 'l'JfxJr f; I 

~T cru T '; Tr'2:Ff») 'l~ ftr~ 1 (.' ~(l ) If\'l eTI 81 f; n l:l\\ T ( '; F.; f;Z 'I Cl , 11 T 1 f?~; ;- f:l (,( 'r t; I \fTCI 1 fTU-fl1 ii ~ fTk;~· I 

RIE Li
bra

ry 
Bho

pa
l



CPUT qc(, CTCf) ~ -g ill ~ <F ~ wR cnc;rr ~ (fG \iffilf t 3th ~ cpuf ~ CfJl 3RX 
em .:iR -c;cmrr -g, ~ ~ fcRc;r;:r <F ~ ~ cpuf qq:- ~ "$T 3iR "Jffcl ~ -g I ~ ~ 
cpuf 1:J"Cf, 'lJ1T1 ~ -g I cpuf ~ <F 'Brrn 1fC21 cpuf if ~, 4R;tl1~i, 3th ~ ~ -$t ~ 
g~ ~l11 ~ CfiCAT cp)- ~ :fIT qGf eMf -g I 1fC21 cpuf ~ ~ ~ CfJl ~ cpuf ('fCf) ~ 

~OT t I ~ cpuf if \jqft~ ~ (Cbl<t<>nl1I) ~ Gf(l qR<ld'1'j CfJl ~ ~ if i4<&lCfi'1 

m ~ bRT li ~ &$ CTCf) '4vr ~ \JfTOT -g I 

WRW 

• t.~ l!Cf) ~ ('RdT 6;;:r fcf>~~4(iLlJ=<Slcfl'14 C1idT1 (t;fCflf~r ~~4(iLl<klcfll4 ('RdT 61 
..•. ~ ...:> -.:J ..:> 

• t.~ <t ~ <t ~ J:TIt.<:m (fJlE5w::fj *'" 0fR(16tfr 61 om w:r, mr l!Cf ~ ;R- t.~ q;"[ ~ 

~ 61 fa'rcfrc:r;R- t.~ q;"[ #cnur a=rtT tIT ~ 1 

• ~,mr l!Cf ~ ;R- t.--crFai ~ ~ (RdT (lonqitudenal wave) <t ~ ;R- ~ 6 ~ oR:IT ;R- 
.:> 

~ ~ ('RdT (transverse wave) <t {\Cf ;R- ~ ~ Cfl{ ~ 611 ~ J:TIt.<:m ;R- t.--crFai q;"[ ~ 
.:> 

~ 6 ~ TIl't q;ur t.--qfat *'" ~ *'" ~rr ;R- 6T ~ CfiTCt 6 aT :ill ~ C1idT ~ 6, 0fGf J:TIt.<T<Ii .:> 

• fllJ"lI,,4 ~ q m (NTP) tIT CfT<T ;R- t.--crFai q;"[ <Pr '(>JdTWT ~H~ ~ qfii ~ ~ 61 ~ 
.:> .:> 

"fi q144ta'1 ~ ~ <tJr ~"fi'Ll(>f~ 630"6 RwmFoiq, fcrnl;;:r~0lTill61 
.:> J 

• JiTa1Cf q;-r;;:r (;r.lT~ ~ 0 $ "fi ~ ~ 0 f<ti<'ll 6~fl (~o 0 0 0 $) ~ *'" t.qfa'j ('RdT)- q;f 6T ¥ ~ t I 
~"fi 3fa=zr 0]a=(i" ~ ~ .Jf1UcF ~ *'" CRJlT q;f ~ ~ ~ 61 

.J ..:J.::J c .:J 

• l!Cf) mt.<T<Ii "fi ¢ J:TIt.<T<Ii ;R- ~ tIT t.--qfat CflT q <{ I q c'iOi l!Cf ~ 6Rlr 6 I 
J"l I $Sti) If))Oi t.qfai q;f ~ 30IT n ~ 6, <'l135Fjl Cf}{ ~ 30IT q;f t.--crFai 30lT ;R- ~ 6 I 

-~ -.:J 

• fct>ID ~ ('RdT (~t.qfa'j) <t <Pr, (i{JI~Eii 3fR- ~;R- fa'lJ=OiR>lm(i ~ ~ t- c, 

,\ /' 

Discussion QUCstiOIl5: 

I. II) pothc-, I 1:": \\ hat happens ttl <oun.l \, aves \\ hell th~: reach a \\<111 or \)lllL'l c,(lild. llat 
Ohl~(_t 

2 It S,lUIHl c.rn't travcl m space. h)po[!Jl'>I/~ what other modes ofconununu.au.u. asuonaut-, 
c.in the \\ hen thc) ,H~ outvidc the "'p"..; -Jnntle ' 

3 I "pLtII, .v hv , ba\ed on rhe behav ro: ~)r 1\lLH"!d wav e«, a classioom w uh .i ul.: n(~1_ll I" !OlIUCI 

:hdll d Ilb'al.\ tlut I~ carpeted') 
4 I !o\\ (i()..;.., :O\lUl~d u.ivc] \\hen )()~I ]1,1\': c' l\'r!\~("'dtlon w rth y ou: fncnd- 1 
5 Flunk about what it IS like to hc.ir [!Jlllg'> under water Debate \\!JLt:1Ci ."Oll'ld tr.rvcl-, bcue: 

III llqlild.., (li~c' \\,ltCl). gcl:'CS (,III). <'I ~()I:d:-. (l1!..C putting your head down 011 d dl'~k and 
11,1\ Illg 'n)I11C,lIlC <lam d book do« n Pi] the ,urli:JLC» 

6 f)1C,lll'-'i v, 11: ) ou <cc lightnmg before ) ou IlL<Ir thunder during storms 

RIE Li
bra

ry 
Bho

pa
l
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1. ~ \3q~~lj :- 

-qrcs Cf)T 3l~ ~ ~ \34;Zld 

1 {-lgf?1d 0TR 3ifigf?1d (f(1 qft fclfi'F=r ft~ Cf)T croR ~ I 

2 ~ (Net) qft 31Cf8RUTT em- ~ 3th ~ ~ it ~ ~ qx (1JT ~ 

~ ~ Cf)T Sum ~ 3m ~ ~ -q~ 3m ~ f.i<:r:r cr?r {iSi$] 'i I I 

3 ~ '41 ft~Fc'r it ~ ~ ~ ~ CRg tTx ~ d~llcfl -g ~ ~ CRS m 
1ft ~ CRg qx m~ CR1 ~T VTTc-1T t I ~ ~ it ~ em- 3fCrCfRUTT 

3lR Tffil ~ ~ f.1<p::r ~ x=rr~ ~ ~tT coT '(1 Si $1 'i I I 

4 ~ Cf~ Cf)T xi Si ~l 'i , fct? ~ ct f.'nTrIT ~ m bTf (f(1 em- lr~ 11 Rta- ~ ~ 
,\ 

bl 

2. ~:- 

~ if rn x=RB ~ Tffil cF em 1r lfCn 3m ~ft ~ 1)TTTC1, illT 0TR 

~uT enr q~~Cf fcnm I rn :rl ~IT~f3iT cfi ~ ~) 3m ~ ~ 
lR~ xf 1® em ~ $11 PcP'i c;_ fCc Cf) I 0 f xr=r :Z[r<TI I -x'rwfVlt cfi 3lj1rcfr '11 01 'r ~ lfill 

~(1~-ff % fcp will ~ if <Trr enT ljfQ1 f flIT cr~c;r~ cfi ~ -[,IT \:~f1cm -%1 $T 
Rwf ~~~ cfi ~ ~ cnr >rdrJr t:'rm g I ([(1 enr iSlldillcYl qfr 'lWIT IT ~, 

~cT ITT vfR 1ft ~ -g I 3IT\Jfc_!JC>T (t~ lfforJ'CfCfT Tr ~f em- 3rc:rLlI'(Uff cr?r 
~\-f~;rrT Cf)cHT 3rrcr-cfT it xm 'mT -g I c2lf;r~f (10 <liT ~c;-i cf'; Jl10 cTi f~ ~ 
~=rcrq Cf)(;ff 9 i) m ~ 'fm t~ I (I d t_;CI! \)If;-:(>l 3nx 3n~\ LH~f 31q~n\UTT l~ I 

q(1 ct f~lFT 1'r t:9A', 'T 3m- ~pft C'lllf'r II TT(,>I('T ITT ~T ---f1i-;~ 31Qn1\Url~ qf<TI 

\JfTcfr % I ~ft CJ)RUT ~ CR1 qfr ;31cji-n;ZUjf \~jlI5m q') fc1~ CH;rf ~'r ~-<JllT N5<'r 

\rller t ;31R D-lq~ \1T~ CfJRUT 'Wxff 1fr ({r \)Irm t~ I 

RIE Li
bra

ry 
Bho

pa
l



~ ~T 1iA-;n t fct qc;r ctT ~ ~II H cb 3fCTtTRUlT ~C9 cf; TfRl q') frn:r11l xl- ~fr 
HJIRStl -g 
LITCf<-T fll fi if) '- 

31 ,<:jg~ld 3ITx 3l{ig~(i qc;r 
ma1cf) q t9BIT ct ~ ell (i 1(>1 I q 

me1cf> t9BIT x'r 1ffl \3 ~ I g x 0 I ~ cfi ~ ~Ro ~ ~fCPclT -g- I Rrr-=r1 qc;r ~~ (fiT wITTf 
!TI~tl 

1. ~ x'r 1:fAT ~ 'u=r'R' x'r 3fT ~ t I 
2. 'r~ ct 3l~ CfiT qc;r crx=g3Tr cir ;:flir ~\Tf t I 
3. ~ '\SfR' WTR ct ~ 1ft ~ cpr ~ ~ ~ ~ t I 
4. ~ ~ ~ ~ ~xcll\Jn ~I 

5 lJ~ 'P1~T0ltuT '~' cf; CJ7TIUT CRg3Tr q?r 3~ cn-g 'm' cf; ~{cnfr ~-, 
rne1cf> 3m BEl ~ \j~16\(orr ~ cp(}fl ir ~f ~ X1~ t I BI)r (fiY xff;rg if 

~ 1 C Cf) \( ~ ~ CRLP ~ ~fr m -iT ,1 cir q'Jft~, 3l-'1~ cfA-y ~f) \(1 CG'fGR ~ 

(>1JII<11 0ITill -g I ill ~ ~ ~ :r~1r ~f J1 x=rgf~ ~ q?r qf?1TTfiiC-T CPI~) 
3fR <:IR \CP Rr~ x'r 3~ qc;r WTlllf vmrr -~ I ciT ~ ~T ~ln (3mg~m 

qc;r) ~rn BT:5f m -<I A1XP~ A~If Wi Wi,<1r cn:s (fiT CC@cr Cj7\,'r ({5 i~r~ \CP 
3iTr~ CTc:f (pi 3ffcrz ll-cp~cn ~lcl) ~ I RIE Li

bra
ry 

Bho
pa

l



book 

"~ 
" , 

,', 
For=oF 
aH~acti<Jfl 
b("h~"C"<'n 1,001. 
and <:"ann 

'Il 

I I 

RGJct ion force 
aftshkon ~~" 
boo\ 

rne-f<T) l0P 3ffi- ~ \3 ~ I S '< 0 I (>~ \:R1 Lf'[ :r.nTI ~ ~ t I 3TJLf cnm LR -4<3 ~ 
.J 

<:IT ft~'< ~ t I JITCT ft~ l~ <:IT 1tT ? t:T ill ~~ c>l ct f.i<-rl11:p1R 31lY 11'<" ~~(_I 

qc;:r (1Tf -<61 t I (_q~~ CfZTr ;-mq cp'r C11Till ~ fcp 3~ qr-cf ~ 11\: "ckf C11Tf 

~ -g I 3fR 3ITLTQiT ~ cp~lr lR (fC1 C1lTr TcIT % CfZTT ~ 3TJLf Cf)'r 0iq -< ~r 
o 0 

'C~ X tfl ~ I 3fTR 3rrq q') q I cT ct 1fT) ft>PT ircrr IlT ~ if ~ irm ci'r 31 fLfCT)'r 
.._) 

~ ~1f ~113T 3rT ~rr fct 3nq '_fr "cf0f "CYFTT ~ -g I (>-~ ~f cpT Il1Tf ~a -g \Sff 

~C:_~:T ci) q~~~ f~'fWf q?) 3ij-(f['{ ;fEa t~ t~ I 

RIE Li
bra

ry 
Bho

pa
l



\R1 em- CfT('1 ~ CfJI 3fR if um1r -~ I 3fR fltx % \yflclT t I 3n:r me-rep ~ ~f 

ljcQR cj) f~ if ~ qFf "1u fi Cf) ci I t- 

~ UfCT ~ e1Uf q5 fu-c: ljcQR ~ \inc=n -5 ill \Rf t:R wR crr0 <TI~ CTC1 Cbl Rm 
cp:rr ~ I ? 

~ ~-ff CfC1 clJ T -YS<:1 Cf)RCf} m t ? TICfic1 \I!Cfrei ~ 3fTTT ~ f.t It:T5tT q,! q ~ if fct> 
Cf)C1 CTC1 ehl R-~TT ~ 1)W ~ qff 3Tr'( bElt t 3TR ~ -qful\A 1-1'r ~ICC) Cffr 31R 151 ._:) 

01fm i1ct I t~ I 

~ em ~~TT Awl cn=g q~ ~ "CfiT Awf 1ft ~lTill t I PT cnS(4 g; 3TR 

"fifq--cf t fc/j ~) ~ 3fq~ ~ Tf LJRcrIT;cr CB1 ~'r-CfiCfr 6 I ~x f\f ~lr (>TTfCfT -(, 

llr-Tr CRg 3TrFr 3nq ~ CTC1 C1TfT m sf ~~ ~ffT ~ -g I 

--- --- -------- ---------- ------------ 

~ c~{~ JFT.?r ~~WfT nm <:IT ~-RC1 t& iT ~ ~-j.Lil.--j -Tffh Tt 
TTffdT -~~~-lft "YJcj CfCf) \3~f LR Cf)r~ cn~~ 'CfC1' ~ ~ L[)~ I 

--------- - ------~--------~----- 

33 (i(:1 ef/l illlFi ~1-~,-[ ",,-[,c;=f cUT ~z~ f.p;J{ ('jcl)",n '-Til \;Cii f1j~ \;'/1 '(jijCfd 'f\lf l-r\ 
L' 

~(Cjl B- ? ~\i !lr,~ Cf1T ,Wf'T ~~Tr~T ~f 5(~Ff ({'i fc;l~ ]¢(T.?r Cjc;r ctr 3Tlcfl?1qi-\11 ;~ I cF-IT 

M ~\T qff r[if Ill'F-' el)\ ~~ t~ I R->PT f~r2Ff) RJ,PT TIill eFT ,(~T-:;JT 1'1 clle ~(Fb':l f~ I 

RIE Li
bra

ry 
Bho

pa
l



cmT ~ mewtonts ~ cpr 1fllfl Cf)X ~ t ? fctnt CR~ Q)T 0'RDT \R1 LR ~ 

'r~ Cfff 3fR ~ ~ Clj J:j I 'i LR ~ f.'rR irc=rr % I 

10P ~ cp)- 5CIT Tr \3 Ui I (YI4>x ~ ~ W~ em 3f(YITf 3WflT 31CR~ Tr \3X1 LR ~ 

~ ~ CR1 4>14xd t ~ cfif Rm cP)-l-fi ~ I 

At the 
top 

Half-way up Half-way down 

Push from 
hand 

.... 1 .: [e 
\' ~ -i~ 

Gravity 
RIE Li

bra
ry 

Bho
pa

l



----------------- 

q<:r t::JCijC1~'r q)f iT m ~ q)f 1?'nrrr cm_m imT ~ I it % cm_RT q(1 Cf)11 ~~ m 
\Jf~ m ~ Clj Ji 1 'i em ~ q~ Cf5~ 3RfX cR<rf I ~ -m- "b11 w F = rna m 
~ ~~ ~ ~ I ~ em- ~ ~q,0~f ciJ m-m{:{ A<Fr ciJ ~T ir ~ t I 

= f 
(/ 

111 

l ( V II 

J = III a = III 
t 

3PR 3ITll ~ Lj~ em- m ~ ~ 3th \RfCPT 0RUf ~ ~ ill M.A. \RfLR 

WI~ cnc2t Cf(1 em 1iT?lT irTI I % qc;r \3Xl Lj~ c>rn CfTC>'r lJ~ 8Rf ;iTir em 3-rR wA 
CJTcl ~ 3IT~ bCIT ciJ fcMtfr (fff \"liT ~ Cbl 311\ ~ ~ q)f <iPT ~ 1=JT::Tf3IT q)f 

3f(R ;iTiJ ((>1 3n\ ~r I 3PR Cb'crc1 ~ tr (em cq--rrcrT ~ ill Li\-QR 3m Cf)T[ivl ciJ 

0P~ q)f 0'RDT ~ w tr "b'rTr c2r~f ttffT BRrr "'1tr t I 3ITJrIT tr "'1tr 3FR \RiT 
-.J 

LJ\~ cil \4) LJTRrm~ em ~ ~ \J110C{J\f l'R-Rrc: CT'iTCf)\f m~ ct ill t~'T ffi ~ ~ 

fcp Lj~ q)f 0RUf ~ Cf)Tf iT \rrTWIT I ~rxT qqJR 611 cpc;:f q(1 = S:;~X ,mur ciJ 
-.J 

~ em WI:!T ~ ~ I ~ 0)lj\ "\{ qc~ <T)T ~ftcll~ If ClT£CFIJ\f q~ qfr CRb 

P'r\~ ct ~TT \RlCPT 0RUf ~J:<1 '<-Tt q)'{ \lc~ ~l~ I "fAT q0 ~Cf) \l~ 11m- -X{ ~ 3Tf\TfT I 

DXl ~~lT(_J" 

iT \JrT<1TfT "n~ lJ~ ~ Lj~ qx ~ iT c;pr;-r (1T~ (f(!f q~ f:fElT G<1T (\qRT <:Fnir Tf"T 
\J)q\ chT 31Tx (1<.'1 ~ TfEIT ciJ ~r(r{ c:'1 \5il~rrl (~1 em <1m ~r=rr "\JillJ,Ylzej'Hf(r17710 

~r Cf(>T ~E<r t:;'PTT 31')\ ccf'ZUT 1fT ~ <! t;'PlT I 

1=- -~------ -~~---~--- - ~-- ---~ ~~--~--~ - ~--~-~~-----~-J 
I ~~1~ ~ ~ 3TR ~m F~'r<TJ11 B,\ cjC1 ~ i6 ~Cfi r \.i drT fclJ<TI 1T<TT vn 
I f45 CJ,\~ 11~ (~Tj,) CITC1T cg C1 (1 d 0 I L____ _ ~ _ 

RIE Li
bra

ry 
Bho

pa
l



-;~ cf} c1Tffi ~ * ~1{ Tr ~ cfr CRg~T cj) ~ ~:R LR wR cnc2t qcfr ci) 

~WXUT ~ ~ % I ~f Cf)11f(1" fr ¥f ~ ~ (ffi LR ~ ~ w WTm -g 
3m ill~ E;"RT cpBFf LR ~T ('l J Illl I \iffilT -g fcFg ~ 0fcl ~ ~ -g fct> 3Pir c=fCf) 

6~ \JlT 1fr \3 ~ 1!5 X U I CfC1 cf} fu~ ~ -g CJ"6i ~ cpr cmm- ~ ~ c>f1T ~ -g I 

Cf!51 LR 1fr ~ f.'P-Fl ~lFr m fcFg Pi fu$ ~ em ~ ft~ LR Eft UTA 

~ ~ ~ 0 I \Sf6f 1:"IT~ Lf~ em 3m ftl il (11 -g I c=rq lj~ 'rJr Lf~ em- 0fLA'r 3m c c 

~T Eft 1=fBff cj) CfC1 fr ~ -g FcPg 1:J~ cpr ~ ill Ii 1 'i crscr ~ ~ ci) CBTXUT 

\On cj) ~ em- M lTMJ"-B -;crcfT ~ ~ I 

-q)(}IT ir marer> (hi \3 ~ 1!5 ~ U IT em ~ ~ ~ -g I ~ fct<:rr 3ffi 

m~T if ~ iT I \)'j q Cicrcfi cCT lTt.=1t \; III 4J d fr Pi Cfl C'l cfl -g ill ~ qfJ- Tfrc;fr LR 
3frx lTTm ~ LR q(q (YllTTm f. M~fr ~ ~ci ~ fr 3WT em 3TR \5fTcfr -g I ~1~ 
~ ~ q') CfiSr fr ~~ 6'r-l (fJ Cl)RUT -QTE Chi 3m ~ \5fTill -g I cYJ Fch 'i ~I 

~x1TJ ~ qJB 6fm % I ~m Ch-pU[ ~~S:1I{l1 w cf) x=rfr \3~I!5\un ir ~ fr q=)~ 

-=cnm-<) 1 \)'fq 611 mm t-::p~ rr cf» CITc1 ~ -g ill fct<:rr 3m q Rl fcp II I ~ cpr ~ ~,l' j I d 
cpx~ -g I ~'f 6ir -X{'i$FfT --mf%~ fct -rP-m 3ITx qftffcp-m ~fr q(1 Eft -g I \JlT cIT ~w cfJ 
-m (j -C:;cf) ~xR q~ C;PlctT -g I 

~~---~--- 

~-{_~c-~ q; cTTm f.RFf (t~ 3{lx[1X- l~'\ f$-m q0 ~f¢m 6Tm -g I fct<:rr 3ffi q-fufcpl:lf 
~AT cpf BA -XfBA 6'rm t~ r~~rr f~q&f b~fr -s- I 3fR Rb-m 3fR ~fdfcp~r cfr 3r~f1T 
31(1'1 CRS3IT qx- WRfl [~ ~{T~~ f~d-q)x ~ ~ cpT ~ m ~m RIE Li

bra
ry 

Bho
pa

l



• ~ ftR LR UtfuT x~ ~ C1TfT ~ fFld d (~ (J)f m) Wf ~i l1 
~h:rr Tf1TI t I 

• ~ qcpffT 

• q)lilrfl~l~ ~ 

l>1 EP lll_--= ~ ct ~ q') scP ct W2:f WlT cpr ~ fmT qrq 3fR ~ ~ ct \jLR 

-fr <_flTT~ I WlT cpr ~ "jCfd" Rrx-r ire rn -fr qrq 3th ~ ~T ~ <:I (':Cf) I ~ I 

(1Cf>t) cii c;,Cf)i; LR ~ W (0 010 kg, 0-020 kg) 3fR ~ gBT LR <fI ~ x~ I ~ 

~ ;fr CTC1 ~ Systeml1 Cf)14~Ci -g I ~ (f(1 FcPCi'i1 -g ~ cii -g~ f.'rwr -cpT ~ 

-R~m 1-1 ':( ili :zll rl cpr ~ ~ I ITR 61=f ~ gBT cpr CT\Jfl ~ -g en- c~ cf; 

CCf)~ 311FT ~~ -fr fib ':(i d ~ C1lTCi"T -g 3TC11T 31c1If ~ eli I 'i I ij ~ q') ~ Cf)T CCRur 
o 0 

[[I •• RIE Li
bra

ry 
Bho

pa
l



3.6 fll"!I~1 

em fctm ctt lJC1'JK'f 3fCTtfRUlT ~ ~ Pi X '\1 X f'i-q c{) <:pm if ~ <:pm (lCf) ~~ 
~ 
R<rr Tmf ~ I em ~ ~ 3TR 3i~ <TI 3TIK<1a=f 3fCT'CTRITfT ~ I ~c1 ctt 3fqtfRlJfT em- 
xi) \'51 ~ 3TR xi) \'511 r) iT Rl $II 'i ctt !>1 ~ f@ 11 'j m-;ft !>1111 R'14J d I W-x CfJRUT 4) fi 1 xi I em- <:pm iT 

~~ t'iT ~ I cwr cj) \3 ~ 15 XO 11 ctt <:pm 1) ~ 3ll<nl14J ~ I fc.Dm CRg LRC1 11 ~ 

em em CfJRUT Ii"1 fi 1 xi I '4T ~ ~ I ~ if ~ q)(9 3:r'RTRf >TV1 <:TIn ~ \SIT 
..:> 

~-~I 

1 crm ~ CRg LR ~ ~ em \f<1 61~ LR '4T eRg qfr TTR1 <TI <T<r ~ 

~6I 6T ~ I \3~16xol if xifi$lI~~ I crm ~ -.ffi1 ~ ~ ~ 6T 6T 

~~I 

2 ~ ~f ~ -ctT em- ~ if ~ s err em cj) Cf)NUT ~ -ctT if ~ irill ~ m 
c;-~ ~ if 6fT~ 6'rm t I 

3 ~CP CJ~ ~ i:f~ -il '(jC1ct)X f1~ I~rm ~ I ill Cfm TR LR 'ITC'1 wR qlc1T 
(1 d ~J:<1 irm 5- I cp:fT % (~(~f .)-~ cfi wr)~ cfi CfT~ 'J:fT Tf ~ LR C1'Tif ~ ~ I 

4 'Ii cj 3flLf ~c if ~ it \)ilR \5fTC'r -g -dr 3iTCT lR ~Plr'r crrc;) Cf)(1 em em ~f 
_-:l 

~rqc: ~ ilc1t CfCr, Vf~ ",<[<-1Fl Tfhl -{T \Jl1'Z vmn (]Cj ~~fh \JfGI ~qc Trlcnm ~ 

~f(i $if c5f'r irffi ~ I WffiT~~ I 

5 4') \."1 (rr~ <:JT f?-fCP-.'i xFFfc-j l~f If\[ \Cf> 01- xlf qff~ {\BCDE Tlrf2m ~cf) ~,~R Ch) 

~qq)l"\[ ffll 3rcr AilTir (fir l[f~1 xf ABCD[~ Cf)! cfJ'if'Z lT~ clj)\[~ Q;ft s["cf5c;ft.[ I 

Cf{_Jr t>TIf ~"'(TcIfr 1ff~lZT"clfulT cpf~~ 311,{ <ilT -:::1'1r l~ I \3 xl -;:~c;i q~ f~r1iT ct 
Tl/{ITe{f If 3th T]2pT xl"\[i}fUf cii f{~1Cf cfJ {T(~'.f /1 '11 '(FTT Cf)~ I ~~=r RPm ,j 3iTLf 

RIE Li
bra

ry 
Bho

pa
l



RIE Li
bra

ry 
Bho

pa
l



~~~ - fclwm ~cl ct qR 1) q ~ "Xi RI Cf) q fTr~ cf> qR ~ CfJl f."r:ITuT ~ 
~TI 

-q'R1 I<H I - 

q=m 3ITC1-2r ~ ~ ~ CTTR ~~T ct [:5 ~T ct \.fJCR ~ ~ ~ LR t<TR R-m -g? <:;Cf) 

ffi'GfRUT ~ ct fc;p:; ~ <:f5T 31cl 6Rrr -g fcp ~cl i1 ~ McYllClc ~ 51 ~, ~R(iT 
cf> fc;p:; -it wn ~ ~ lR1m cf> P'f;;;rur g, 3m ~ ~ -g I ~~ ct fc;:r<:; ~'Gf \51C1, 
crm, m-m 311ft em P'fJ>fUT -g I \j'fq <:;CfJ ~$1If.iCf) fct\fr lr~Tcl cp1 ~ ~TT -g en ~c:m 
crR~r4 -g fcp \3x=J" ~cl i1 'l~ "ff1fr C{)UT ~ -mw:rf.'j-cp ~ cf> -g I ~0 ~ 1.:f?,T2J <:; q; 
tt 1Tcf;R cf> cpujT ~ Pi C'l Cf) '( GT~ mm -g I ~ ~ 3iLFr "'CTRf JfR ~ -g en c:rm -g fcp "ff1fl 
~~T cfr m cfr ~ 3Wq5 ~ ~Jr cf> fJic;R ~ qq -g, ~TIT ct 0F:n:~ CflT \SfC1, 

~, ~ 3nft WII P'f->TDf -g I 

PiJ)TUT - 

P'f;;;rur, ~ ~T~T cpGi \JffilT -g, \TCfJ m <:;CfJ TI ~ ~ cw:lT m -mtTr-cm xf fi'rc;rz{)\! ~~ff 

5Till -g I Fct>m q~2J Cflf 3M -qCf)l~ cf> ~ 1) 1i1m ~ mxT q~ ~ fct {H un w{)ill 
c 

-g I 61=f ~ ~ fc}; \51C1 it ~ s<:; \"1'1[:5£141 CfC'lI~I~'S cp1 CfTR~ <1T 3TIn~ mm- [;TIT 

\JlC1 xf ';f2N) fcp"H \J1T xTcmiT -g I <1uf4, "ff1R;-<:p=f CfC'l1'(1~'S 3ilR 3TT'1 iT <:;CfJ ~12t -g -:A1~ :r\'f 
1irfcl0 fclm- ct &NT ~=rqi miT~ 3TCl<:fCIT iT ';f~ ~6r fctm \J1T x=rc:DcTI -g I ~I ~:r<R\ 
'ff"n <:;<:p ~cl -g CfliIFctJ % \0 tt ~R CbT ~ 31C1<Tcf mill -g Jfr\" ~x=r({lT ~-frfilc1>-) -HT{f-i 

\"~ctT -g I <n:r lfc;lcl 3th fi'r8 ij <:;Cb~~ Cf!Uf ~rGT -g I ~m "11 t:lR=r xf ~ ~R CIT~ ft't);ziT 
~ (~ lfc:1ci ciJ 31fi"1c1Tii-Tfrrrcp -:_~ ur <:;Cfi \ PTi'f "[ffIf I ~ >-ICflT-< I; II Cb 0 X-1 CfJCt t~ fcJ) Pi 9;] Dr j'l \;C{) 

x'f 3~) lfc;l~t z_:;'rCt -g I 

3FP1cir ({~1 \,j(;rf~ f c:fi 3fj {i Ix R1f1T~~r q ({i f\ (r~ flj9AUr'r 'fiT f.jilruf Grill ~ I ~-ff ~ j \i c_; fIj >;;fur c:r) 

Cf)~ TICflF ~')c'r S I fi'r>?-Tuf f~m(pi (FITCIe TI1=fI~ BRn -g I ~~T cf{~ q~ fi'r->TLTr <'-fIr 01T \11=fpfr 

1lI9_.11lf 3T~ fhC1~ C[Jc:;(r ~~ I ;PI mL:; Cj~ fI'r9_.1Dlr cf> CQ;B 3R~ \3C;~ g, \51-c1 if ~1=f({) 3ih 

Vli!j If crfFrr I -;,zfTIPU jl'j9_.1lTf '(F)TC{)--1J~~d) \;It:lc~~1 --':(0 \llr~1 t~ I ~~i> ~)T~T 1M~0 <:ir:z: 'if jr)~C[1 

RIE Li
bra

ry 
Bho

pa
l



t. I ~ ~ cF M~ Cbl fcr~ fB~ ~ tI I ~-f~1 q-('jI'\I~-5 3fR Big qft ttJcq~, 
-;:p:fq) 3fR ~ ~ \JTC1' 3fl~ ~ fCl tll, i J Ir fi'f9;fur ct ~ \3 c; 16'( 0 I -g I 

~- 

~ cfr -m cfr -fr 3if$p lwm cpr x=r1rr1r fii~ t I ~ \Ylc1, ~ \Ylc1 m f~~ ct 
\_1~16'(ur -g I m. P1 ~ fct~ CDT 1ffl C'f{C1 ~cl ct ~Lf Jf fctTTR m -gJ~n=jl~ oRi, ~ 
<:rr ih1 ~ -g'r ~ -qpfc1 it cm=r FckFH (M.I31 mg) 3fR ih~ ~ (~) 'l-TT ~ g I 
~ ~ c;j<:Fi ct cpofr i'r ~F:rrfTrcPclT sTill -g I \3 ~ 16 X 0 I ct fc1c; ~ \Ylc1 cpr ~ \f~Cf x:p:fR 

~0cTI g I % ~ g fcp ~ ~ C1'1l '1 i'r TfGfr 3fR ~rq) q~ cpUf \:p:fR ~ -fr mffi m~ 
gl 
fBJ>T ~~ - 
ir I':ng3TI ct x:p:rrfI M»fDT M g ~ ~ mxrr ~{f 3icmcIT ij 'I~cp ~ F-P~T vlT 
~lq)ill g ~ ~ -m fi'f9;f ~3ir CDT MJ>TUf TfFfT \JlTClT g CRirfcn ir 3ilF1 ~ q'; TTf CDT 

~:<lh-1 t; 3fR 'I~ -1~ \Tl'rc~ ~ -g I \3~16'(01 ct Me; -QlClC'f, futcF (CWBTf 30')',)) 0lR 
If;N~ (WNTf 70%) cpr M551UT t~ I 

fQifir ~ em- eft 1=jTrn- f~mlq) 3fR ~ ij -mer \JfRTI % I ~C'ill'l cpr err; t:fCcri (f~T.=rqfr 
I-ff'5!lT ~ \{ 3ff$p gf(TI %) \JIT ~ trCcf> CDT fcrc;r~ i'r P1C1TclT -g ~ Fcr-C'll<:rCfi (f)l~i t i 
RJC1~ cpr erg c:rcq:; (qn:r (_{)Tf 1=fT5lT ij irm -g) Vir fcn ~m(D ,) ljC1T Dfcn g ,:Iff f-~~ [f 
cpgc'r t I D~ 16'(01 ct ~ 

(I) :cfRt 3lR \JfC'T cpr fu c1<-l~ ~c() C'f{C1 tiJc;r i'r oRT C{J-T ~~ g I ~{-ril ccft;=fr frr (~~ S 
3fR \Ylc1 ~mCfi t~ I 

(II) 3in:rr~ 3rR ~0l)T6lC1' CfJT fcTc;m~ IvRr Rc~ 3lf7Jr~~ cfJ ~ fr \JiRr \JII\lr ~;, 
\ ~~ H' " .;'t ~ '~PI .• 

~i Vii <.j I -s I ~ 1;- j C'T<~ g 31 I '< ('t:j) i 6 i C'i I q C'i III Cj7 G I 

m] (-fJT fctC11<TcP cpgr \iHill t 1 (n~~ r) -~-rn im GfSCl c-fJIJ 1fT:;iT i'r ,3lr-c'1G'-_:r ~~~pJr g I 

f<'kPFl q~ 'fur - 
..:> 

fcj~ ~q-) {;TfTIfl ti]:-_,juT t~ If~ ct C-fllJT -cm'H l'r 1 11m (Hr'l mctci ) \': "f; 
iTer g; I ~~r~jl~ ,) ,,,{iN \~ ~ ~ \JiT Xic{i(f G 1 

2 3r:r.'r t9f~ 3H;_'1)F: l'; ,})]\UT NC'T~ cfJ ctJUf, -lJ,uH \If] ]:'Ff)T:-'f '-151 fil);;Uf (1 'r ' ";1<1 
~ \ ~ (, ~ c f-\ r ( ~f(_,r 01 ~-\llvi~ ir)(f/j.j l[ ~F1)f~T cj)T iwr fc,;:-,Jf~ '-~.': " r [ 

:) 8JFT·{ clili?rWr ~;f~]1 f~l~rn (0 <purf (fi) mc17-n If {; 1~2f({} ~Hff fcF.'.jf \Jff \F~) ,: \~ I 

RIE Li
bra

ry 
Bho

pa
l



f<kFFi <tI x:fROT - 

RlC'iI[fCf) qfr TfPIT (~<2jliH 31~ 3imC'A) i'r -g-~ ~S fcrc2m lRTci em ~'T:;n f{)1 31~ ~ 

lRTci qfr J:f1?IT vfr f21 C'i [f 'i cj) ~ cfI ~ ~ 31~ 3WfCR if ~qo it, ~ Rl C'i [f 'i em 
X1-r--~ ~-tl 
~q.:J- 

~ Rl q '1 P fl tirc1 DIT oRi "0T i'r 3fCTii fTRr -5t \JlTill t f.i C'i 61 'i Cf) i5 C'i I diS I f.i C'i fH "'\Cf) 

fcl~ f?r»fUT t ~ ~ lRTci Cf)UT ~ ~cft -t 61 ~ ~ ctr ~ ij f.iC'i Rld 

~ s I -iT f.iC'iRld Cf)UT ~ ~ ~ \SIT x~ -t I 

~(Ff ~ 7flTftPl - 
.:> 

% "'\Cf) ~ f1i»fUT S I 
2 -iT Cf)Uf ~T -fi ~ \SIT ~ -t I 
3 -iT ~ Cf)UT ~ em ~ cp'r ~T ~ct ~, I~ \3-X=JcPT TffTf ~fZJII-c:j,< -5t 

\JlTill s I 
4 \5fGf ~ m t9ts ~ -t CfGT -iT Cf)uT ~ir em- dR ~o ~ t~ 3i211cr H C'i 61 'i 

3R~ iRrr -t I 
5 ~ fclm &TIT ~ ~ cp'r f1i»fUT ~f ~2:jq) FcPm ~T ~c=rT -t I ~q X11fr Cf)Uf 

~ ~ ~ -t G1 ~ x:fI=fr-(f 0[ ~nill B Cf2-TT fclc1-lR i) ~c{lT~r C];I ~ 0T 

s:JCbluf'i ~ \SITOT S I 

cf)) C'll ~ '5 ct f<l ct [f '1 - 

Rl C'i '"l 'i -ir ~ cj) ~ cpT 31TCPR 1 N M x~ 100 l\.l M ~N) Cf~ r.l~ -g dr Cf0 Cf) I C'i I ~ ~I 
RtC1<-R ~<:lTci -t I 

(f}rc;r~ ~ ~UTtfIf - 

Tfi:, "'\Cf) fcltj1ifTfl M»rur -t I 
2 cr?rC'iT0S cj) cpufr 0T 3DCf5W ~\i'iT u-'rc:r t~lcff ~ fch ir ',[21Cfi ~ /J JTi0IT -fi ~Gt 

~ uTI TfCtlCf ~ I 
-, 'T -'r -, -) F'tc "r 0r- '\ \" '\_,' 3 .?J ~(-1-1 C.f0 -gn t_:, IlfJ ~-[f ({)j Iq)\ur ({)T Tj)-(c.:rrCl B" (12TT \j-Flc.(J TfT'T cri] ~--v<:r 

<-Flfcf 15 I 
, "~r -c, ~, \.,' '" r--; '\, 

4 \:TN ~FTcr)r :!TIcT 'i9T0 !c;<-jT \_,1i\iT 6 (_frj ,'I cf5cI (lC1 1{\" (jod t; 3P~!C1 ,1 '(clJTT4! Cfd 

FI 
5 <I t9FR fi'rft:r SRI m531lJf xi ~~Tct) :-lsT D)-7'\ ufT -~icFc'r I jZYi~ ~ (6 j ~TFf f4fu 

3!Y~,,'tfl'(lJf ~=r~flCf) I~\T ',[21cp f~\ en \rc:t~'l is I 
6 q;T(Yf!~~SM fc:l(Yr~Fl t:TR~ -q-JC)x-i2.T1 31)\ qf~?)ci\if ~11Ur::r x{ i:1·::r~ff t I 

RIE Li
bra

ry 
Bho

pa
l



~"!T~- 

~ tRTci ctt ~ (f)f "(fCCP <IT ~ cpur \JlT fcp Cf))C1I~\5C1 ~ 1)- ~ ~ \Rl 
~ ~ (dispersed phase) ~ -g qfim-ur lJlUllJ % t:IC<P ~ ~ 

~ Pi&iRkl X81T -g. \3XllTReNur l1T'tlfl1 (dispersing medium) ~ -g I 

~~ c6 ElcO(f>'j" <f>T ''!~<t<t>~OI - 
-m<T: ~ICfiR1Cb ~ xltilliPiCb o'R tR ~ -;:ffil Ncr -g I fii~ xl ~ cpT 'l~cp ~ 
ct ~ ~ ~ ctt fcrfW:ff ~ -4 ~ \JfRfr -g I 

1. ~ ~ crc:cP cpT ~ 3:r~ ~ X'T ctI ~ xl ~ 'l2lCP q)X ~ -g? 
~~ 

...",_.....J---- 

_~ ·:t?~Ti~ 

~ ••. J~ _ ~1 r,:"'Pl 
-:'_v<-. 

=: -~~-~~ - --~., "--:-: .. .; ~ ~ 

2. ~xl~cpT~1~CR~-g1 
3 GT 3l1jC1'i~nC1 ~ ~ fii.l)l11T cpT ~ 1~ CR ~ -g? 

RIE Li
bra

ry 
Bho

pa
l



'!tf-~-- ;o;Nt!>'<f ~-f'N 

~ 

RIE Li
bra

ry 
Bho

pa
l



-;sT 3iR GI \>l \Ji I 4 R1 
'H g I <:l Cb ~, xl '{i 1 <:l 'i R1 $11 'i 

~rnmm~,~ 

~ \iC{~~1I 

~ {il~on ~ 3lur<Ff ~ &NT - 

• c=rc=crr et ~ et 3ITtlR LR ~ cPi1CbxOI ctT {lCbCAHI m 3ITClCf '(ilx°l) et 
fC) Cb I x"l -ft 3fCPT(f it ~ I 

• ~ cpflCbxOI et ~ 4xJ"lluJ wJ1ICb, "CbaT, \)qCfaT"Cb, ~c'i~IRiCb R1~<:llxi -c;cr 
,L1 m \ fit c; cYl dT" i<i cfi ~ cit ~ TIcf5Tt I . "'(,".x.. - ..... . 

• c=rc=crr et ~ ~ X I '{11 <:l Ri Cb ~ -B 3lTCTill C1a:roT1 em- 4 g il H ~ I 

• c=rc=crr ¢T 3Tfii Rb <:l1!t11 (Yj til em ~ "CbX ~ I 

• 31TcmT TIT -ft ~ 3ITCRt l0f crt eFt ~ ~ I 

• ~ ~ ~ tll f&J Cb ~~ 31tll R'cl Cb "C1a:roT1 et -m-=cr ~sr GRIT ~ I 

• ~ ~ ~ - 4xJ"Jllj Rvm, 311<:lRiCb ~, 3l1<:l'-Fi ~, ~c'iCf~I'i 
~~ ~~ ~ jjiol 1,J"JCbCi I et ~ crT ~ ~ I 

~fdl('F11 - 
-'('{1l(_j~ fc4~ it ~ em ~f~uf \rlFTq)f-?r 10f \)-let ~ et 31~ et 3ITt:TR 

qx "ffilm8Cfi \:j~,m em \rlFfCbru "Cbl 'i'lll cFfPH \rIT -flCPCTT -g I <-15 31~ 4 X J1 I uJ -B 
\3Llft~ q5uT1 (~flCf~I'l ~, ~<KI'i , ~1f1rcp) d0:j'r cf; ~ACf) fcRm-f ~ '{i-41ui"l 

~~Fl q~ 31TSfrx- qx fth--m \rfT "(fcPCf] ~ I -<ill~ -- ~ LR ~T ~m -;=r[r ~ em 
~ em <1{ 3TlGl TICf) ~ c;PPPT 114 ~1\-qT cj'5 crr~ Tr LfCiT 6 I ~~ -'<1 bTC1 Tr ~ Tf<'r 
d<:1"T TfFICT f~f~ G fRr, ~'1-fr 1TI ~-il\ \~1:JT -em qrr~Tj ~F-n q~ V<-H\f \Jir~ t~ I ~ ~R 
cr0ir 3~1'< \~~lc}') 3R1~ -dlf1rcril ct ~\(TT~~T <liT ~T~'[j;l 31c;r'T-3rc;:PT Cf)\ ~ ~~ <:pf6~ 

fT A- .\ \ -, -, A \ ~iJI()\i IO)W 2JN 3~ ~ I \1'cT'{l U,!(;:f Sf1([ ~:rT enl \'lIfT \)'ul'JT(Cj ncr 3Tt:.ne=f -p- 
, - -.'J' -.'J '> -6 

cpff-Qfi1 fcj)<n :T<:JT I ~~ - ~x"r C1~~T1 ~cl ~'Fti- ::rrn::rm cB- (iJT\ if t>JIT\] ~rPr %dT ~T, 
ch'r ---~ ~l \_~ ~l~ cFfhr)~ q5\(~ q') ~l<] j f-i f~! ~1 J nJ I ~Ci'H -G1 ;161, ::; \-1 ~llt:Fn n ~ch- \14- \=nn 
@~1 f~ ~ldf'L;(! '\l~lITNCh C!~ZJl qil ?)1, ~Jn'l (I(}\ \:Fr(i -\"::l:T -n "i:Ti r»\ ,IT '-!V:f)J-( 'lTfclLQ }1 

RIE Li
bra

ry 
Bho

pa
l



-- ----- ---- --- ----------------_ 

3fJClCf fll 'I! o~ crT ~ ~ m ~~ 011 Cj ~<:J cp m-m -g I 
3ic1 3i'C:ITJLlCf) &TXT ~~ ~ cp)- 3rrcrcf XiRDTr (i~$1I~ -$ ~ CPaiT if xiFil,~cp 
fcrfEr &TXT ~, ~ crT ~, q 'I! Ji Ilj) ~, q 'I! Ji Ilj) 1lN ~ ~ c>l Cf~ I PI cp fCl..-x:j Ifl c#T 
\SI1'icpl~ 61mC'i ~ 3ITCr 3lICl~<:Jcp -g I ~ ~ 3nch=r {il'l!°~ -$ Fclcpl{i -m ~ 
~ -$ erR if \SI1'icpl~ \31TC1&T ~ ~ I ~ \51~'I!I~'1'1! crT btcP ~, ~810\5 crT 
~ -R<:r=r, ill~ ~ CRn, ~ 0\5 (>j"1 cp ~ 3ncTcr tfRUfr ~ ~ 3iT¥ ~xolT wfu I 
wh:r~ ~ em ~ if Gllc:cpx crcq, crcq Cf5T ~, qx~llj) ~~icp, ~~ 1lN ~ 
~ c>l CfS::: I PI cp Fcl c;<:J I Xl em "!fl ~ ~ cf;- ~ m=tl ~ I f\'jHH~ fctw~ fl" <11 Jl ~~, cpt 
~ 3Wfu- -$ erR if '(fl~~ I ~ fcrwclT ~ -$ qxJillj ~Jilcp ~c>lCf~IPlcp fu;~, ~ 
~ 3Wfu- cp)- '(i Ji $11 ~ if cp fd '11 ~ Ji 6 '<j\fl ~ -g, ill ~ ~ 3ismqq7 ~~ ~3lT 
cp)- '(iJi$1lcp'l! \Hic61 xl61<:JClI Cf5X ~, f\'jHH~ fcrw~ ~ ~3lT cp)- 3llXwrt ~ ~ 
~ I f\'j"jXlX~ ~ ~ TiT Cf5T m 3iUf7-.fl CDX~ srrar= ~ \SI1<1JIII 

LI Na K 7+39 
--=23 
2 

~- 

7 23 39 I 

CI 
& -I t-iS-S+l27 

8125 
I I 2 --- -i~ ~--_-- ----~--- 

355 80! 127 I 
J i I -~ -_- ------~ -- -_ ~--~ 

NJJ ~ 
tA 11 / 
\ ; i ; 
\ / I / 
\ _I'l . 
\_, 

fb L-___> 

/1 i\, 
\ ( \ 

, \ I \ 
) v 

t-- _ 

- r---~·--- -.' ~ "" '-- 

RIE Li
bra

ry 
Bho

pa
l



4. -4u~C111p <m 3WRf f.1<:R- (q'(P.i~l ~) 

~ 0 -s C'1~ Lj; Cf5I 3i I cj cf Pi q <--J Lj '< <--JIll I ~IX LR 3iTejlftl -g S '\1 I --i <__j +i cj) 3i" '(-1 I >( '('1 c:u'r cE o ' v 
~ \0f '( I xi I ""l A q:) TT ~ q '( P.I uJ) 'l-iR cf) 3,~ ~ iIft s I" ~ 0\5 <:1"'1 q) 0T 3TfCfCf 
'{i I '( un il 11 crf ~ -x=rm 3ITCfC-t 6 I 

5. ~ 3lWf f.i<FT (~ cpr f.i<FT) 
~ 3i-rcrcf Xi I x on q x P.I ~ W ii I Cb lR" ~ -g I ~ ~ cf) 31 jXi I x "Cf0it ct 
~ \0f xIXiI""lACb TT ~ q'(iiluJ) 45iilCf) ct ~ ~ iIft S I" 
~ 3ITCfC-t Xi I x on -B 18 cpt ~ 7 3WKf t ~ -=erR ~ -B ~ 1l<TI -g 1 

~ ctJT 3i~ qJ I1CtJ,<ul 
Cf0it cpr ~ cp fYcf) x 0 I q x ii I ~ ¢f) ii 1 Cf) LR ~ t I 31cl ~ q J fY Cb '( 0 I ct 3ift:TT'(" 1R 

Cf0it em- ~ q '( ii I ~ ¢f) ii i Cb 1R u:rcrR~ ~ Tf<IT S 1 \JlT -PcB- ~ - <RI ""ll \Ji 'll 2 n 2 10i 
5/p/d \0fJ ~ C!7~ (2,6,10 ~ 14) ct ~cYlCfeIACf) Rlr{j1X1 1R ~ 61 x=rcrn~ 
~ cn1 ~ if dl c Cfj 'I! ~ cf;- s A if?' ~ Cfj Fa r;u, {l cit ",:f) "':9 2l cFJ 8ir ~ cR-ii I, 

~- , A 

Rri xi x~ fclsrrclT Xi dl ~ ~ cYl ~ 'I 'l, cpf 10T ~ cf) qR it -m ;@ J) 1 Cf0it em ~-cYl ~ I A Cb 

fCl <x:j I xi ~~ 2 n 2 ~ ct 3ift:TT'(" LR Cf) '( Cj I ""ll ~ ~q ~ m C!7W cf) qR -B \Ji I 'l Cbl {1 

<ft \YfTir Vlit nq'(iil~ cf) C!7eTI 0T ~ em ~~Ihil t 1 

K ~T 

L ~ 
M ~ 

--- 

N :cfhm - 
--- 

~ (n=1),2x12=2 
~ (n=2),2x22=8 

------- 

C!7m (n=3),2x32=18 
-~- 

cj71~T (n=4),2x42 =32 

~ -B 3lT~ ~cYl~'I;:fj ¢t {l\_Qjl ¢t \Ji1'litjl{1 ct Q';?i1IC'l ~ q:?r ~ GJCiffi 

3lICj~""lCb S fc'ij LRT!~ ct ~ C!7&=f ir 31~ 3TTO ~~(1-8 e)~ ~ -g I vIT 
fcD ~ "\m<:H mq cf; q '( {II ~l w*lF-l'! q;( 3TISTn~Cf -g 1 crm ~ ir ~c2jcr~-;:fr Cf)f -mmur '4T 
'C"iC'Cr q~ q~fUJ w--.:ncp lR" 8~ ircn F~ I (,W31 ctr ~ \Ji 1 'l Cbl;?) -x1 6'ir \~ '\'cf ~ em 

W'l 11'C"iT fr I ~i6 Cf)f Lfill TI~T IT \3yfr~~ c;rnTICPl ~q(A (~lDit ~q~R) I5jCjN7 

3TfCf\f, cE:cfr iT ~~ C[C1 CfJa1T q~T ;::r~c7-TI cp1 ~ill -g I 311~Ac_p 3T14Cf \iRUIT if q~m 

'Tir \3;LD.Tsr,z 1Cc1 r~ \i'I6 \'4 emVf qf~rdf q~ 31rcrcf %TI -g I 

- ------ 

RIE Li
bra

ry 
Bho

pa
l



~ 3~ {1I,<011 ir 3i~ ~'<15 ,\q ~ ~ "6 I ;~S!IIi2:hlT CDT ;~Jicf~iHCf) 
fd '""'D i 'I=j , f1 ~~ I Gil ~ <:Yl Cf.s{f'l, ~ ~ 3TTClc=T 3~ cnT 7JTG cmr2r c5 fB-c: Cflffi ''r 3T~ 
W! fctuTt~ cpt 3110 ~ it fcpj i r~ \l cp ~ '{~I (Sl;:j ct ~ -q-ffil erR ,11 q; l i I I ~ 
q)T >11'--~ Cf> '<-1 ~ C 3i! :tfiq:) 3i~ x' i ~ u T! cFJ '<-1 ~ 5 em- G ~ I f d i -g i (1, 2, 1 3 - 18 ) 

• ~ 61=f ~ cfr <$ fiC::Fl -g 
• -B ~~0i~l=J ~I 
• iRT q~l=Jjlj Sf)l=JICh-4 -gl 
• iRT ~cY1~IHCh f2l<n[j1'{i 2,2 -g I 
e iRT GjI~dl=J Cf)e1 it cfr ~~ -g, ~ fi~I,-,:f1 ~cY1Cf~I'i ~ -g I 

• ~ ~ 3IT<ffi fi 1 ,<oD it ~ ~ it x~ Rm Tf<TI -g I 
• -B ~ 3ifClCf "Cf)T crc=cr ~ I ~ qRcll,< it t9 fiC::Fl 6 Be, Mg, Ca, Sir, Ba 

3ftx Ra -gir ~ ~ ~ ~ ~ 6 I 
• ~ fcrwm ~ <$ q '(l=J 1 UJ Sf) l=J 1 Cf), ~ cY1 q-~ 1 H Cf), f2l <n[j 1 '{i, ~ \4 3ITClCf cit '{i l=J 8 ~ 

~ ctJ~{ llg'{ifl "fRd -g- I ill ~ cfRFr 3"jUfTqCf) ~® ~3IT em ,,{-1l=J81Cf)'( 
~ ~;p:rcrr CR ~, lui '{l '{~ mww ~ ~dr cpl- ~ -;z:rctir I 

• Cf)e-TI ir CSt9 fctw~ ~ t9 ~ \JlT ~ -c::T iT ffl 1Tir t ~ c;qqf~~ ~ 
ir Cf) R> ;:1I ~f l=J g '{f{l ~ 6, ill 3:rv:rrqcp ~ fi g 1 ~ d 1 itt'l- <$ 0TJffiX cR {i ch III I 
~ -mc~ Cf)m <$ ~ fcrwm 011 fi 141 ~ ~ cpt urcrR~ cn-~ ~ I 

• 3~ ,mcm '{i l,(oD iT ~ cpt -=erR ~ it ~ fcD<:rr 11m % I f~ 
S,Pld'Q,qf~ ~ ~ -g Is~ P ~ <$ ~ <$ 3"j~"l q~ fMir ~[12 iT WR 
x~ ~~ 'q~rfr -g I \Ji Gj Rh d ~ f ~ <$ ~ cit '[fR ~ <$ ~ ~ ~ -c::iit 
'C1C1ct -g l:;q ~~ ~ ~ -g I 

-------~~- --~--___j 

RIE Li
bra

ry 
Bho

pa
l



r----- I d- {9o~ q; ~ "[fT 'l"l>IJl1ul TI~ 

1 I~ ~ 
I 

~~~TT 
~ 3TfCf(f 'l"ll X o~ iT ~ cF ~ <JUT - cpf 3ffi wCRf -B ~ lR \3 cq"i ~ t I 
~ ~ TT ~ cF ~ iT ~ t (fm 3TfCf(f -B ~ SI 3ITCRf if ~ ~ ~ 
TT~t(fmcpfif~tl 
~- 

1 qxl1luj) ~ 2 311'101"1"'1 ~ 3 ~~ GfqfIT 

4 fclqc=f ?Ii 0 1 iI:-l1 Cfl d 1 

\3 q gClii ~ "J)Uf "d0'f cF ~ &l crst! A Cfl fCl ~ m ~ 'l-i'Q I uri ~ cYl Cf~ 1;{j lR ~ ~ 

t I~:rm CBT ~ ~ cF ~ 31~ Cf)W -B ~ CBT ~ vfIcM--c;ct 
'l"l1l1IIulCfl fsRn- CflC"lI4l cF \3~15\(°1 ~ ~ ~ fr m ~ -g I vrn- q;;:J:Jluj) 

~ CBT crm cF \3~lgxOI fr fctf1i~ ~ cF crm q'"iICfl'{ Cfiffi -B ~d~Td ~ lR qu:ff 
em- q \( l11 01 ~ cF GfR if ~ \Ii H Cfll ~ fBc;r 'l"l Cfl di S I ~ fcp ~ Cf0'l em 
q x l1llj Rv=m fcR:r WPR x=r ~ -g I 

00000 
~ em GfGdT ~ ~ q-<l1IUJ ~l ~l- ~ITrn ~ I 

~n ~ 311'101 '"i '"i \37\Jii c=rcq cfi (m~T~p=r 

qief ~ ~ cYl Cf~ 1 '"i AcP~ x=r ~rG118~f ~t Cl0T ciT \t)\J11 c~ ~ q~ ~:p:frun ~ cYl <t~ 1 '"i Gj 1 ~ -< 
~m t TIm ~ v=mcJ ~ri(Tel~ Gf16X" Hq)lc2rir ~"j ~i 3n-zr-:FT \37\JlT ~ ~ 
3i1~ TI"('q cfi \37qx ~ 8- tT'"iT~~l 3D vTRl fr \iifr -- 3i1<::J1~1 \hUll (fir \TCf> ~ sm 
~ ClTfct=CT CJ;l- ~ ~ cfi \3C~T6\ D! "\{ q'iffi ir w~JTf~n q}y ~ r=lW '(~ -g I vfr ~ 
0" " '~" " "" ,,\ ~ 1\SJC'i'1 \f)Lpj ~=r{ cqlq-Cf cpr ~l~ ql'(TfT, \3'l"lTf \fd-;T \:F41CT~T 3TT \JllCf g I \)'(11 ~"'R 
q~lTlj 8Rf ~~I'"i ~ -c{)-<-;-~ 1p \JnTi ~ tr Sj-;nh:Zl 3TT \SlIT! 13-, Cfm \Sfl \37v=rf 
'(-p:'-jft~ITi -~6-m -g I ~ o:rp:j~ 13,\)11 (F(~ -g ~~ VChT,-: u)~1 11 ~ cir ~-c21cY~:1~ 
CTg;C:-;j ~ fc)~Cf '3lfDTl~c{)m (Til- '·n \F1:?lf \1cBCr 13- I 

RIE Li
bra

ry 
Bho

pa
l



-~- 

@ 
.2 ( 1 
1-i 

@J 
..2, <2;( 1 

N'ej 

q'(~llj ~ cpr11A ~ it ~ x=r ~ ~ "CR ~ CR'lIPcP ~ q5t ~~ ~ 
g, c=rm ~ 311 ¢tfOI 1:TCill g I \*~ fCh ~ it ~ -fj ~ ~ "CR, LR~ f?r\RfT 
1Tc':ffi t I ct[jl PcP cmm ¢1 ~ G!Gt ~ t I c=rm ~ 311¢ tfol ~ g I 

crt it ~ 

~t 
-;:f1ir 

q'(~ 1 ~ ~ em ~ cpr \1ll6 ~FlTcm \=r1SIT ~ t I ~~ ~ ci) fctwm em 
~~ cpt ciJ d~ ~ ~ c11 ""1 \i 'is Cf~ t~q Wh:n cpj ~ 31fCTCf ciJ \3 ~ 1 G '( U 1 x=r -~ - 

• 611 ~~ ~ ciJ ~ -g, p~r~ qfTcrR it LI, Na, K, Rb, Cs ~ Fr~ -g I 
• 6BR ~ cF ~ it ~ -{f 11cl -:q~ y~ ~ ~ it ~ ~ \JflClT -g I 
• cnTI1T -eFt ~ ~ \{ ~l~~ Hv<:jl ~ G I ~ CbTIUT iR qRCJ1\! if ~ 

d~ em q'(~I~ ~ ttIcl:r G cf~r ~m CDI q'(~I~ ~T ~ ~~ I % <JUT 
~ 3"l1¢tfUI it Cf71iT ci5 q)lXUT \j~ mT -g I 
Li < Na<K<Rb< Cs <Fr 

• ~Tj1LJ ~T cpr Gf~fT ~)Ji ((~ Jl Y.~TT) 

o PT ~{~ ~ ciJ Cf0=T t~, (;;11.'~ Ji)CJ(l 1~ LI, Be, [3, C, N, 0, F \;q Ne -g I - 

CD 0f1T~ 3TIqcf 1{ wfi ~ ~ (~'I <1)1 :'f ~ I q~ \'r ~~~ 1:T~ LP ~:Hi1:j·~t<T 3il~UT 
Gfc;;~T t I qm10 c:m_~fCt~T 1'1 ~~':c}>~11 crfl ~11Sm q~~ -g, 1Gnffi LRTj~ ~ 

-\' ,\ 

t:lCClT G i 
• 3id qT'~ ~ C;1i1 LTC'1~t LR f~~,'l: ;:mcr({ 1'1 WHUJ Gr\s{.jT tl~-m -g I ~ Cf,T'fOT LIWi 

LI >[3e > B> C >N>o > r > N(' 

RIE Li
bra

ry 
Bho

pa
l



::u I ~ rI "i tmf -;:::r:::;:rr ~ -;::r;::) rL=;J I :;:J ,.-J I I J I:J ~ I I I 1',-1 I ,..t:= I I •.. 1 (~ ") I I j I:::J I ---r--::rt- -:=r:-:::9\- -,,----trl.. 
"" I V/~"- ''''1' 1:1' " -<,''1X' . \'-1' , , '1" ·,,:11\~1'-1' >1'(!_I\\' VlIY'I'l \)')\Sil Vit>' \Jl!ClI 

-g ~~ 3iClX~ ir Fcl (Yj tTl d ~ q "U"ll OJ ~ ~ ~ &1 Cf( R cir ~ R') (}) I fj ~ Tr un 
~ wrffi -g, ~ ~ em ~ \fJ\Jff ~ -5- 1 ~ IE ir ~ -g 1 

A---7 A+ +e (lEl)-q~ ~ ~ 

A---7A2++e{IE2)~ 3"lI[I;::F1 0J\iif 
A ---7 A 3+ +e (I E J~cfr~ 3"1 I [j '1 '1 \3J\Jlf 

• ~ <:IT crt ir WR ir ~ ~ LR ~ t:JCC9T % Cf[JIRh qx~l~ w~lCf) 
~ ~ -m~ - -m~ cr?tm chT ~ ~ 6, srn- ~ 3"1 I Cf)tfUI 'Cf)l=f ~ 
\JffiTI % I 3ffi ~ c'l Cf~ 1'1 f.i Cf) I (Yj ~ ~ ~ 'Cf)l=f ~ chT 311 q ~ Cf) dl 6TIfi S 1 

• ~ ir G!l<1 ir ~ ~ LR ~ ~ ~ S Cf[J1Rh qx~lul w~lCf) 
~ LR ~ em mT ~ ~ S, fGi{1'1(~ ~ 3"l1Cf)~01 ~ S I ~ 
CffiUT 611 g:] d ~ ~~-rr cFr f.i Cfll (Yj ~ ~ ~ 3ifucn \31\i1f ~ 311 CJ ~[j Cf) dl ~ 
61 

• \3 ~ I g X ° I ~ fAit ~ crt ir Be irRa C'fCP 311 [j '1 '1 0J\iif t:JCC9T S \;CJ" ~ 
~-.-.----.--4 _;". .c; ~ _ ______.t _____c,_ _"o_ ~ ~ (\ ~ ~ .;-,; 
0ilq\l .., Na '{i Ar ClCjJ 0W-l'1'1 \:h\Jj1 6icDC11 c I \Jj'(l Idl[l cP \lCClI .., 3"11[1'1'1 
\31\i1f em l=JTrr ~ -g I c>i Rh '1 ~ 3"1 I fi I ~ I ~[I C£j [j g I X "QT<TI \JffiTI 6 1 

~61Cf~I'i ~ -\Jf6T ~ \3~I'I(-ll'l ~ qx~l~ ~c'lCf~I'l m ~ ,*,011[1"1 ir qxCJfctd 

G1m %, cIT ~ ~ ir ~ \37\Jff ~ cit ~ ~ ~ i?c>i~I'i (j~ ~ S 1 

A + e ---7 A - (EA) (\J)NITaTm "lfT '*' ° II (5"1 Cfl 0J\iif f.i 1CfC1 irm % I) 
A + e ---7 A2-{EA)(\f)N11~1Itfl ~ \37\Jif 3"lCJ~nRhi 6Tcfr S I) 

~ ThTI em ~rl~l<i Gj--c<jill cpf Tr WR ~ ~ ~ LR tRdr 6 q-41f¢ _~ q~ 

-m:s<TI ~ ir ~ 3T~ DCClT t. ~ CfJRUT ~ rl Cf~ I <i %Uf ~ ctt ~ tRdr 
SI~~crt~Ci0TIirl 
N>P > As > Sb >Bi 

i? c'l Cf~ 1 <i ~~ cpr "£TGC1T WTf 
3ITCRf ir qrir ir ~ 'rTC;F1 y'{ ~c?,q-~H CT~ ~ -g cp:rlfcD ~T qfr XRS<TI q8 X s ctT 
-g, 1:R1~ w 1=11 cp ~ If -( -u fii~PT 3iTcp~lJT ~ -g I -Jr'!~ FB <:9'1 [j ~ cfi Cf0ir it 
Be<B<C<N<O<F ~ 

i3 e z::_ i: < b <, C 'C- N ::r 0 < r- 
o o 

f- 

RIE Li
bra

ry 
Bho

pa
l



~ 7#_°!l~Ff)dl -FcPm xl'AID.f,1¢ ~~fllCtJ (8Cfr<:T ~ if Fct-m q'(+il~ &T-xT ~ ~ 
~cYlCfgH em- (~~cYl~H) arq;fr 3iR 3l1¢ftfCi ~ em \:l~fui em- ~ -5!ioll,+iCtJCiI 
~ S I ~ Cf)T ~ cYl ~ H ftJRr q X +i 1!Oj ctT 3iR \ilTCi1 S ~ lR ~ -:;fflJT 3IT<ffi 
~ ~ fcjq~d qx+il~ lR ~ t:Gl 3TIim \301"i it \ilTCi1 S I 

• 3ilCICf 'A I X aD if qrf ir \YJCR ~ ~ ~ q'(" ~ ?Ii ° II ,+i Cb Ci I ~ S CfD.l Pcb 
~ em ~ ~ lR ~ 3llCtJQol ~ G I ~ Cf5RUl fcnm 1=!"!+iIUj m 
~ ~cYl~H em- 3llCbftfd ~ ctT ~ Cf)Tf it ~ % I 

• 3ilCICf ir cw1 ~ ~ ~ q'(" ~ ?Ii a ",l1 CbCi I ~ S Cf<TI-Pcb ~T qfr ~ 
q x+i Ilj ir CJtT ~ S I 10T f,1 x'"fi x q x+i Ilj ibl1 I CtJ ~ ~ ~lWrchl(1 3IT~ ~ 
S I f\;H~'{~ ~ ~R em- 3l1CtJ~ci ~ qfr ~ ~ \JffdT S I ~ ~ 
~ cf C10TI if Li < Be <B < C< N <0 < F 

• ~dlCf<I'i 6f~ qxl1l~ ir Lff4I \Jffiff S \JiClPcb fcr@ ?liOIl,4iCtJCiI ~q ~3lT ir 
Lff4I \JffdT % 

• ~ (Yj I \Ji 'i ~ chT fcrgCi xZU1I,+i Cb Ci I ~m M % UfGIfct- \W~ iffrr qfr ~ 
-)Ii ° I I\Ji Cb Ci I ~ irffi tt I ~ 
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eo 'i '<ill>S<'.j'1 ~ 'ixl Q'UiIl1, ~hrnCf) 11 ~ I 

• ~'<1 ~r<.t-C(~Aq, m;=~H-f 2,8,1 -g I 

• ir~ CTff,TclTf Cf)eT 1~ t:;Cfl :rc.7,c[~~l~T (;, ;in~) XG'-lTDii 
--I'\-r -4 ~ ~ r- c'1 ' '\, 
ClI'l 'f)I~T t> \JlllcP 3fTcfd qJ, c;~n\lT 5 I 

• G1TT'Z \'11~ cf; C1\uT i; f~rzG~ If'UHr:1 _q:);ffqJ UG'l \; l'~I-<ll ("~l \i~4T (IG~n f; I f~HPT q,Ui''J 
r>. " t;'\ -, "r" II F \ " (" c " -, 
nu~l \Jnl1;Z Xl ~11(1 <~;l '; 11 Clc.t,-C!l ~~ I \Li- -r) ',---If1':' '~\;i 1; )'1'1(1 if ~I(']T cF51:"'l '16 ~m11 :; I 
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~ ~ ~ iT wfl ~ ~-F]I\JjC8rll w-JR -g (lfcFJ) ! 
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Gj I tQ (,Fl $ c>i Cf~1 'i cnT ~~ ci7 fc14 Cf)lj ~ eFT 311 a ~ ~ C8 d I mm -g ! 

• ~,mRt ~ c>i Cf~l <i cr~ m. lF~ ~ ~ ~ ctt 3fR UC':ClT -g ! 
• ~ ij ~ ~ YX ~'lRl ~~~ :;:jiUII f'"iCPdI ~ tjcm t I 

• m ~ 3rtzPFl ir ~ 6. fu1 ~ ~, ~ TT ~ ir \j)lR iT ~ffl ~ 11\ 
~ t I ~ ~ ~, $c>iCfS{H q~, ~ :::ti:UII,liCbdl ili ~ tTCcT % I 

• ~ ~ ciJ ~ ~ LR fcffiTm CbFd'iI~ ~ ~ % I 3ru:rJLrCP \Yl ~~31T LR ~ 
~ ~-~ LR ~ CRClT ~ % I 

X1~ ~ ci7 ~ fcl:uTciT rn=cIT cm-, vfr ~ ~ iT ~ t crt ir f.i ~'Cjd ~ ir ~ 
~ ~ ~ ciJ qR 1) croA ~CiJ 3ITcrcf ~ ~ CFIT ~ % I 
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~Fctc'il~'5 
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(-0';1 ,(lQJC1 g I \i!~f ~10c_fl q)l -{l,~lr)p{ t-~Tq, 3it::Hg ~q \_~L{\':-lr~r 4) \(r)lJ Tf cPllGt(l 1~<:1T JT<:JI, 
~-{i ((5 qT~ xlJ1Fl ~ 3jfJllFi 'llllcPl'j -c(i 3lTt'1F 1j~ 3lrc~cl \[Tf,\ul1 -(TJ 1,:n~Cf) Xi)-q x'r li-,{r:JlUT - ~ 
~~l-y-.=jJ.1 -cj5- ;311tclH Lf\ cFIP~T '1 "_n, f~n'l '\'J0c;frf) Cl':'r ,-HIc1C1 ~-1r\[Ufl cp-~ % I ~lciq~Ff 
·~,J~,;(,nq) ~ 00=lf qJl ;~whl ~'-1 ~~j}_~ (J5 \:~lT 1~ [:rrqf~{)-1~r f;~)!_Jl '17n I (l21T 3i1tjFfCF 3nc~cr 
'_;1:~:)11 y~Tll1JJ (1)J1rqi (j~ ;)1IcJl'Z 1j'; cFiFl Jl~ I fujxp'r cr,Jl q-51 q(t;Cr 1I~lj ~q; c:;\ 

( ( -, ," -, (" 

,',ll'l:~ q,< -~flCi JTFl('] I~(~ ,~1 ,', .: ,)i) 11 ,1\"11 iFl) G I ;)ll ~'j \(~ fPle: 11 -;':PlI;::cr '[DTlJiT (~lvi 
" --:J_ 

RIE Li
bra

ry 
Bho

pa
l



~ ffi T[7:f, ~CP m ~=rw -$ ~ it WTf1 ~T crl~ ~Df1CP ~m ~ ~ i 
~ +~) ~ ~ ir ~R ~! +1 ! 'Q Po Cf) ~J.1=IT cFr c::rrtri ~ I 3rr~ 3rrclcr ~ ir '!l ,,}!,~ ¢ \i I, 
qx~llj &xn 311~ACf) \3?\Jft ~ cpT 3fTCfCii :rof ~ -5 I iT 3Wfu- ~ ~i~~ it ~ -fr 
CD<) \l2..Ji 0;Y~ Ti ~ M~~C: ~ iT LJReJPic1 ~ g! 
~(YlII(f)"i - 

1 ~ Cf)T qx~lr:! :¢bJiICfi Cf<TI -g? ~ ~ fcjr~lfl ~ ~ Cf)~ -g I~? 
2 i'jO'-SC'i1 q) Cf)T ~ ~ Cf<TI t ? 
3 CfTf ~ 3rrcm ~ 3ifq Cf<TI fl ~ $1 ~ t ? 
4 ~ 3rrcm ~ cpT ~ ~ ~ -mc-r TJ<TI t ? 
5 ~ ~ R<:rrr Cf<TI t ? 
6 fl \>:II \J]~ ~ cYl ~I '11' -fr 3ifq cmT ~~ t ? 
7 ~ :rT * qR ~ <idl~~ ? 
8 qx~l~ ~ Cf<TI t ? % ~ ~ 3TTCRf Tj fcrR11TCPR qRClRid irffi t ? 
9 ~ ~ f&l \>:I ~ ~ fi) ~ \>:I ~ Tj if fcp fl cB1 ~ ~\Y[ff 31fucp t 3lR- crdr ? 
10, ~ ~ fllxoll ~ ~ crt ~ 3rrcm g ? 
t t. 311 \>:I '1 'i \3?\Jft $ir CfTf "QCr ~ Tj q R Cl fdd m- t ? 
12 i'j°'-SC'i"'IQ) cffr 3ncrcf xlRuJ)- Tj ~ crf ~ 3fTCfct t ? 
13 crc=cIT * ~ cYl Cf~'fAq) fcl r\>:ll fl -fr ctir crf ~q ~ Cf)T Lfill cnm t ? 
14 ~ cYl ~I 'i ~~ CR1T t ? % $ir 3TTCRf ~ iT q RCl Rid irc1r g? 
15 ~ ~ ~~f&l\>:lJi ~ ir fcp'1icBl ~ DJ\Jff 3~ t 3TR cp:fr ? 
16 fl' .¢f) ~ 0 1 crc=cIT ir 3ifq cmT fl Ii $18 t ? 
17, '1{J ~<:j ~ ~ Cf(YJ I ~ ~i Cf)T ~ fcj r\>:ll ~f fc1fu<) I 
18 $ ~~ 1 <:j ~ cpT ~ 3ncrcf Xl 1 \( oil -4 ~ cr-f \CT 0ncrcr it fflT TJ<TI t ? 
19 qc;f1 ~ 'i ~ 311 CRil \Ji '1 ~ Cf0:f fucmI 3mrcf <$ ~ I 'cYlfctn qMI ~ 'i Cfi! ~·--=-'c>ir:t:cf-7i~I-"i 
~.fJdT ~ ir 3nU-q) -g cmT ? 
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Luil? (12]3 C <1>[ t_t I)ll ~U:tlli ;) -, 

J-)j_~'1g frJltAb ltfl l:-~J? • 
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~ lille_QJ ~~~ 121 lilt fn.Jlt}_Il '~ ~h '~ ltQ ~ '~ It_L~ ~ 

!{? rt_J I f=. P-" ~t m~t>_ ~ ~ ~l__lW_J± Leh Ut hlhm ~ ~ hlGl:i¥-l± _Lc_l2 !:QhlJnl'2 Ql'2 
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t?l:rJ±-.tshli' m llBlli: ~ ~ ~tg ~ I ~ ~ ~ lhltill. _(£Q ?- b0ZJ lb6 ~ ~ 
[-.2UI?' ct>eI1t$l? 1f=.[0ct>f:i' 4£ ~h I ~ ~ m IH0ct>f:i' ~I!:t?-b ~ ~ 4tJ± 

- IH>It»t5 
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I ~ ill:ill_ ~ ~ ~ ~ 1[-'8?-.& i;1f:tcb • 
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• '14;>]1 \Ji d\i I, ~wf.'ich 10J ~ 

'51C'"erj cpr 4"i!Jillj R1~id - 
'51 (YC~ cj) q \!+i Ilj fu~hl 1808 If f<;m m \JlT fct ~ (Ill=] H me:rur cj) ~ em ~~ CRCTI 

EI ~ R1~i(1 cj) ~ ~ R-9 EI 
1 ~ LRTcl em ~ ~ cpuft x{ ~~ CRT imr t ~ q\!+illj ~ l~ I 
2. ~ 61 C1 C1=l cB- Lj x ~ I tj cf> :J, u It:rf w:rR sTeT -5 Cf2TT ~ - ~ ~ cj) -q-~ cB 

~~~51 
3. ~ m ~ci ~ qxJ:JIUJ3IT x{ ~x fl~ men E I 
4. '!Iflllllf.icp ~3ir it qxJ:Jllj ~~ ~ E I ~ -r ill ~ fclKrr \JIT 

~ 5, 3tR -;,- 6T ~ ~ \JIT ~ 61 

1. ifc>c~ -$ ~ q«J:Jllj ~ t ~f.1q:) xxil~'l fcMR -$ 31JflR qx+illj 

~@IClfI'i, ~ ~ ~ x{ RiC'iCP« CA1 mill -5 I 
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~ ~ E I Cfm ~ "CRTci cB- ~~ ~ «Ifllllf.icp ~ ~ ~Rf 51 
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x{ RiC'iCP"i! ~ 51 m ~ cj) q«Jillj wn~ 61~~ 5 C1m ~ ~ ct q"i!J:Jllj 3R'PT 
W-f)R ct ~ 61 

l - xi'~d- T-- ~ff~ 
1_. .---' . _ . _ 
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, -, - ~" '---rh+h " ,,'> lfIlT mr eTI f(>j CD, cp ~J q 11 31" i .;: 1 (. I CP\ ~'7TI t> I 

qxSiI~ qft fi-xi1'i1 q5- ~ - 

&$1lf"iCf)1 cj) x=JTfei \~ ~ ~cfr 2fr, WiJlj CDI '{ix-iF'll 3-fR ~ TiT em 31~ 

~ I q\Jlllj ~'(iFfT q?r 3r~ ::rtir1r ct Jim LR ~ ~ ~ I ~ ~ {l'iiJ'il 

ciJ Ri cfi I Ci cP~ ~ I ir f.'r9 ~ - 

• ~ CD' q'iSiI~ Ri~fC1 (1898) - 

~14'<i'i cj') 311ffi{ tT~ em \i'iiJ·il EtIWTfi q')cp- qfr ~ !?rill ~ I !vm-Jf *w \'cP 
EHI~~1Ci ,~ ~)cn ~, fuRri'r ~~FT ~1fX1 cj')cp if B'T ~ -B<-TI qff ~ 61TI ~ I 
~ ~IT ct ~ m;c~ R9 gl 

1_ Lf~I1fUl ~1) -CFfr~Rmr 'T'r\'IT ~fm B I IvruTr ~~ tRt ~ ~ I 
2 tRlIT~ cT~fl <:T ~ x't \3~W.f Bf .n t I ~ ~ \fcT ::;r[ulT0iC{5 3T1irn 

tTRuTPT '1 't111FT 6rcr -& I 

~,((p"r~; ~'i lJ-<JifC'( (b'i \l:lt,:_~ -Q)\'1 (t~ f~fl~ T\,-{) t:;<'IJfl f45m I ~{T !:1~(PI cbf Q)-\'l ri,; fi:1c; 
\C~q)RS :l \{I;j {I 11"11, F';i0 xh,q);S~; ~))l ~id, \Tlff cpT ((rcRf ~q JI,',J)I (~}I'1 (fJvD[fJT 

RIE Li
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1 31iUC!Jm ~5T Cf)UT x=fR cBT ~ ir WtT ~ vrrct E I 
2 ctJ19 31~ cpuf TfR cBT ~ q?) ~t1q "WI ir CfTl:fX1 ~ ;m~ E I ~~ $\m ~ 

'" 6Tm E fct q~lil'j 1'1 ~ "TrT ~ QJ1i E'I 
3 q=Jt9 3T(.qJf cpUT tiFt cBT ~ '!"f fcRm ftw iT ~ HCf5C'l8 E I ~ ~:q~ irnT 

'" 6 fch lr~<f111 CDr m~ "fj"ITTm 1TrT Tr irm 6, 3f'R q~4i11j cpr 3rfcjQ)TIT 1TrT 

\5l'1 a C'lT iKrr -g I 

:~~~11 ~ 
"'i .,!_ --t\ c;} ~- [,.L; f:: . -. ___A -- c1r4 ~ qcr-~I I Grle>,{sf 

ft0r 

31\f -q<:fllT <$ 3ITtlR q'[ '( G ~ ql! i q?) q ~ li I 'j <=J~ q?) ~ ~ ~ -g I 

1, q~rll'j ct cj).~ 1)- t:Fni?ifffil11PT 6Tm 6, RYlir ~Tf1tcp- ~ E I ~ CfiT ~ 

"m WT1i1T ~fiic_p ii 6Rrr -g I 
2 ~cYlQ.(l'i ~lPlCf) ct 'iTffi 3l1x q«1ICf5I~ L1:2T L1X ~ ~ -g I 
3 ~ CDr 311qJT{ q ~ li 1 ~ cj) 3HC!JR em gc;Frr ii ~ CfJ--r, ~ -g I 

~N - ~cdlCf)l\! lj~ it ~WUT cp«'f ~ ~'jq~ cpr x-mm it -n-n ~-P=rcr ~ 13- I 

CfR- q'(lillj ~ (1913) - 

\~~ <$ Tff~ <A Cf)iTrm em- ~ cp~ q') m~ -;-fu;r <'fix -;f 1913 ir TfX1TluWJe{) 1n--D~ 
q~ ~ ~ mgIT f<1)7) Clr! f~J-;1 l~ - 

1 L1';:~! it ~rlq~~ ~rf?rq) q~ -eniT C1\ln f~f~7:m "\F(i!l -'Jr~ 9_G1fctiH 11?}r 1'f "TFFR 
BJTlc1 ~~ I ::,~ q-;XfJc.pl'[ TT,)Tr -h'l ';hOCjT -r'-;-;~'f -'~ i~.-l-~ KIM N - <, "' C '1'-11 (" ,,)(,11 "1)0' (>, '-'1'0 ,J, ,l, sr~f 
~Gr0f~T q) 'f~1 ~ I 

K L M N o p Q 
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3 cplffi <-T -q;m- ~ ~ cYi Cf~ H &Rl ~ q)1 ~l'fUT m '3CX1~ Rl r$~ U I * 31 Cj!;! I) tsJ U I 
TTJ An'\-" ~l ~ = ~ ~ :idy~'1 Rifil;JUI TTJ 8t1h- ~l ~ I W ~ '1 \. I "1 .I-j '\ 6 r ell c: I '--1 (.' 0, \..,1 : j '-i ~ \ i '-1 i '-1 j '1'" I I" i I I \. 0 1\11 <: I -« \. I I I I 
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I1E = hV 
4 C{)W <IT ~~ 3JCRm if ~ ~ ~c>1Cf~1'i em Cf)lu~<Oj XlirT hjZn em ~ 
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GTtf- 

1. <T6 ~ ~ ~ ~cYl~I'i crrcYl- ~ ~ 3ff(:Ff ciJ ~ \3q<Ojl'~ ~ I 
2 ~ ~ ~ ~ ~ ~ ~ ctr CZlI{"c<:j! -;:ffi't q5T \ilT ~ ~ , 

3 <il x cpr '-i '( 'II '1 'I~ -s C'1 X i Xi i <..j Pi ch 3i~ &RT 3i '1 ~ q:iJ C<.j I C"<.j I ..-j Jl cpx ~ 
~! 31~ <T6 ~3IT c#r \Jj <OJ I R'l fj"'l "Cf!1 ~ -;:ffiT CfJX ~ -g I 

4,<1=j1~~~) - 

~ cw:T ciJ ~ iT \J1Tft~ cgc1 ~T'iT ct'r ~ "Cf!1 q ~<i Ilj W1iTCf) ~ -g I ~ Z 
~ q~~Td ~-gl 
Z = p \J'ffiT z cw:T cpr q ~ <i Ilj Wl1JCf) -g Cl2TI P lil ~ I'i'l ct'r ~ -g I 

~- 

dCG<m~ 4,<I=jI(Jl ~ ~"$T~ 
C 6 6 
0 8 6 
S I 16 
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16 

CI 17 17 

qx<illj ~CZlI=jI'i "lIT ~&ll=jl'i ~ (A) 

~ ~l~ it ~~ ~A ~ ~ <:tI x:J~ q)1 ~ ~R mT ch$C'1ldl ~ I 
~~ A ~ ];r~ftm ~ -g I 
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P -" q~Ff cB1 x~ 
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r4~r-CfjIJ'i _n -I ~c-I -- (1 I 6 + 6 I - ~---J 
[ 5. i <-W~~I"jr: I N! -i~--7+-7 - !- :: -_i 
! 6 I 311 CRlI \Jj '1 I 0 I ~ 8 + 8 16 J 
~~------~----~--- 

4;FII~ ctl CPIID3IT ~ ~clCItFi'i em Rldxul Cf;T ~ cpr ~cl~IH¢ RI~IXi :- 

4xTJIlj cBT ~ cpWW if ~clCf~I'i em Rldxul n2 f.'r<:r:r iT m -6, ~ ~ 3iIx ~ 

111\J1'i1 ~ -61 ~ n CfJa-TI cBT ~ ~ 1 

1. n=l >f~ CfJW 2n 2 = 2.12 = 2 

2. n=2 ~CfJW 2n 2 = 2.12 = 8 
3. n=3 ~CfJW 2n 2 = 2.32 = 18 
A __ A -q g cl cnaTI .,~2 - ., ,12 - '1') 
Lt. 11-'1- LH ~ L...-r- - _)L,; 

~ ~ ~ q xli Ilj WTflCfl "WWf m ct -g, ~ q xli Ilj <-lR 31C1'T-31C1'T ~ -g I ~ 

ciJ~~cm-~~~-61 

1. iH 
rn f2:l1li 

(1 I () (l ---j-- 6 - -_ ----- - ~_j -- -l ___ _ --- 
(, I () 

I 7 6 I I -i-- I 
_ 

(1 ~ r: 
(, 0 _ ----~- _ 

I 
I I -- 1 ~~ I 

-- -- - _ ___J 

1 J ! 
1 I - - ---- --- 1 

J I_c, ___j 
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fcRTI -~'JCLf cj) c;I6fl c(J1~! ir 0QRQJ(l ~~~ em ~ qJ1 ~-mvfr ~iq~R q~ t 
TIm ~ W0<:rT q:?r ~V1cPc1T C{)6(i -t I ~ q; ~T q)i;1 q5 ~~A ~rX:TT~f~rC{) 

~r- 
y'{~ Cl('Cf cpr \ilCP cpur t>'lill % I vIT ~~ fuRn Tf 1iPT ,~21 % I ~2Pi 

q 'i I1llj R~ ~ i"~ ~ ~ 1808 iT qifrLJTR-ci fcFm, ~ 3rjXlR lj~ LRTci Cf!l 

~ um cpur i?rcrr 6, RYm- m~H~ ~T fch<:fT \JlT x:rc.BClr g I ~x~cfi crT~ ~~~-x=rcfl 
ci'i 3m it wTrir &NT ~ ~Cf ir "lPn, fcp q 'i lil ':J ~, ~S;R ~q ~~ ciA ~ 
cpufr fr q;:rr "6Rrr 6 I 3Rf ~ Cf5Vll ctT ~ cj) CflG Wlflj em xN iH I cn1 ~ ~ cj) 
~ 3:rc;PT-3ic11T ~ ~ fcpir T~ I 

\l~ 1898 11 ~ ~ q;~1 f$ LR11f1lJ ~CfJ tATMC17 fclqcr 3mT q)1 ~Cl) TflC1T 8-, 
fG:rn TR ~~ \3lTft{l_f(f 5m 61 ~ 1909 it 'i~'ilf)14 -q 3TlRT LJ~roJ TiTSc1 ~ cBI 
~ 1{ 3l(>q)1 CPUi'r. cBT q~ Sl'iT l,TXTICf f~,-m, ~ 1913 1) -;fIc=r -mx ~ ,{C0lJ?rt TJI 0 C'j 
~ ~m Cf>T <t;< ~ qn I CfJI x 1j~ .) ~~R cj) ~ WrA Cl5T ~ fuJm 3fh- Cf)<;H 
~ R-m I (1)\ ";:'j ~ q:)eif ir ~R q,l- \3J\Jff cfr TflTRT C{JI 3Th ~ Cf)<;iT cj) ~ 
~rfiiq! \fcT ~-c2tCf~H em ~ Cf)T 311q)c_;]~ fcp~T I :rxft ct)~ LJ'ilillj ~P-:q~l ~~ ~fml LfCfr 

"dtx"r w1T1j wTiicfJ, LJ'iI1llj l1R, \FR~ACf), ~Pr-11ftcp, crccIT ~~~:f) fcrc;<-fT~ (~, ~ 
<Tr\yFIT fr) ~:r ~rll I \Jj Cf) Ci I em 3~ C1 \[ e --<f 31'C_Zf[j~ "FcP<:iT 11<TI I 

~~- 

1 WiT~1 (r"Jf ~? 

2 ll~r:rr'1 cjl 0V-P Cf5lJf ~-(-f*l fr f;? 
3 (FelT ({)[ \1 6 q~TTl fcf)ff -e:t;n Fieri ~ {Lj l~ lct)-zH? 
4 lr~ln~ ~)lj[(f) ~ lj,{SI':.r Tll'i -~1 ;:·mrr (illf "fFl~hi tr? 
5 t$ff ~f~lf2jeF -q crmm fc})" LT'rJlI~~ \;(1) rFrr~Rm- 11R;rr t~? 
6 1~ 'r>~ FT, ~,{Cts::l~f ~q ~-~ r. r (.r~r ~ifI \Sf f~!1' q:m f.icfJT &1 \1 <:PI 'I J? 
7 ~ flf?ji-f) cl~ {'rr-0f nh~T Lf'{1J-r:1 ~!f-;S(>f sl\:1 erST lr~? 
8 ~1~~I'-1 \;cj ;;(~j(J~~H J'1 (4)\1 T~a)H (l~ 3n~~f lJlZr unci l(? 
9 \"[1! \!!~ I f~j el) \~ (1. -\"FPfJ f{q)" ,:() r T~ qi - 1\ (1) \j (-;I)~ '{ur fc1ftr<r? 
10 \,h .. :"~:~l (;~ If"\lrrur 'Ir-..:~(,r Cl; 'JTd F),~ e};H- c!;H ,(r f.'? 
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~ -.----'+---r. -rPr c._.._ r~ ~ ~I 
'1 L1 (:-IC'U I Wi ~ C'1 cr~ 11'1 en I q' 0"0 I ep,<! Yq)TI C!J'( \1 C 

1 5 4', '< ct~ q 'Z1=fTUJ 1=fRR1 cj) cfrq 1 ~1 R~ iT I 
16 lRJ1Tlj q') ~ ir ~ -- q)l~ if cnDT qrir \Jlld 61 
17 fl Zj [-VfCfj en CfllT %1 

RIE Li
bra

ry 
Bho

pa
l



:'1jT€~cp <:{ll<i c,fi (Organic Compound) 

fii5l<:jcp ~ 

cf) ! ~l'i cb 4'1 fT! c,F) ~ \3 'i c,~ clj31....., ') cF ~ c8! fctfu,-, :;uTI ~ \3 q <OJ I ~ I 

ctt \Jl!'icp!{l \34C1&:T Cf),!!'il I 

~ «11 Cj 'i 1 -Cf.) I JGi 1lW c5t ~ 1R Cl\JfGf cf.; 31 <:.!'2~ 1 '2 '2~ 1 (1 q I' '2HI '2~ 

3ITtlQ) trrzrr ~ c.rTill ('f(Cf % I" 
ChIJ'i Cf)f ~dlCh ~ c ~ TIm % 3TmQ ~ I ChIJ'i cYlfe'i ~ q3- WGG 

..:J 

~ ~ ~ 11m t I M~iChr 3Tcl t ~, Cf'QIFcD % ~ cpr ~ 

t:fCCf) t I ChIJ'i, m, DLf)I~c, Lf)C\cYlR'i ~ ~ -4 ~ 1:ff<TI Tfm t I fi~Cfd 

~ iT % cpIJi~<~, gl~~\IChIJ'ii TIm "fr4T vDRkl 3FFF:~1 cpr ~PlClI4 

~qtjccp t I 

cplJPlcp ~~R1Cf)1' cpr ~Hql<:j vilCl'l -4 ~ <:jIJI~I'i ~ I ~'lcpl 

\3q<:jIJI ~, ~1G:<:j LRTci "QCf Cf)q;S1 \3tliJI ~ iT ~ ~ ~ fclxrr 
\Jffill ~ I Cf) I JRi cp 4~ R1 Cf)l iT jcc<:J ci. cp 1 J'i 1:ff<TI \Jffill ~ I ~ cp I JPl cp 

<:lifTlCf)l if H,O,N, 311ft c=rc:q \J"CfR~ ~ ~ I Cf)IJ'l if ~ ~ 

"1~(Yj'l" (Catanation) cpr :rrr 1:fmT \Jffill ~ I M~i¢ CBlXUT ~ 

~ ~~fTlcp m 6T ¥ ~ I ~ ~lfTlCf)1 cpr 3T~ ~ TTr ct 
3ntlR lR CI J fYClj_ Ci CRCt fcpm \YfTCiT ~ I ~ ~i fcri ~ Cb~ 0iI CI 'i iT ~ ~ ~ 

~:H; 0=l 4 aT ~ ~ ~ eFT Sf"[ c=R"g m ~ ~ 81 \5fT ~ Ch Ci I ~ fct" 611 «r<:T m c, - 

cprJficp 4~ fTl cp PPiT U I cpT \3 ~ 16'< U 1 -g I 

Cf) 1 J'l eN- 6X \yFT6 \3Yft~ cpT ~:t II ~ ~'g 611 \lcP ~ Cf)'<" ~ 

-g fct ~ 1fr ~ em- \Ji (Yj I'~ lR vfr -fRT \3 ,'q =r -s1ill -t % C02 -iR1 -g I 
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Gj')PIClJ') cpr ~RH51xi wm 200 Cl1f ~xHI -§-I cYicilR1[1x (Lavoisier) ct 

~jfllx "ClJI4f.iClJ 4irlClJ! em- ~~ \3cqR'n ~RlClJ lRTm ~ ~ ~" 3l~ 

ClJ 14 f.i ClJ 41 R1 ClJl· -cpT qj Cj (YJ vi) Rl d ~ ~ ~ fcRrr \JlTclT % I l'l <ql ~ I ~ II (YJ I 

iT ~fiClJI RiJiTUI W=rcr ~ -§-I ~v11~2:lfl (Berzeleius) -q 191!) if ~ 

Ii l Ti t-al f on r r t:lo " err Rq _? I ci -::m:r ..;,_ 0 Prl 0 I ~ ci A----m Tr.i-.=r c:R -A-.rri-;:r a?r 
W.I.,", •..•. "" .•. "''-' '1 I'I'<::{ I "il'i Xi /11" III" I ICPq! '1~~ -c "'. IX!<-.t{I\': .. 

cg!(YJx (F. Wohler) ~ 1928 ~ ~ em- ~~I~II(YJI ~ ~'iIClJx ~ 

xil~d ~ ~ I l'ldPI~IIC11 if ~lilf.i2:l1 ~~ xil[1RiClJ ~ "* x:iWr ~ 

NH3+HCNO----+ 

CYNIC ACID ----+ 

NH4CNO 

NH4CNO 

AMMONIUM CYNATE 

NHzCONHz (UREA) 

q)14~ <$T cgt9 Rl~ltidl~· ~ l'l<'Plx x{ %:- 
1) 3Wh1fll,< of! ~ cm4-q em- \Sf1T6 ~ ~ ~ "6 fct Cf6 -n ~~ Clf I 'i 
~ Cb--xcrr -§- =n ,[1 I J I d I -g I ~ Cf) I '< 0 I Cf) I eX '"l eFT x~ dl \Ji Cb d I vn- fct1 4 %, 
Cf6 3i~ q '< r] I ~W ct ~~ ~m vj Cf) d I ~.-Q Cj'i I Cf) '< m ~f) ~ 

Cf) '< d I -g Cf<:ll Fct fi <:ll Vi cpm 4 iFf ct cb I '< 0 I Cf6 3:nw:l <:11 PI Cf) Cfll9 eM 
e=JTRfT ~~~ill -g I 

= ~ IIQTJrr=-:::r" rr.,t-, n t-ln111 ~ rhl\101 c=r<=: '2.J~:::j\lc<'--4 ~~ ~2t- ---,-C'\ 
yo o "/1'-:::.1\..-1-1 luClL3113LIVllj 1"--'1\1 'I"I'\. I '-1~ '-'11'--"' '-i):~!"1q) qf!~!CfJI CD! 
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gl~~I~i!'i, ~!~~Ji'i ("fW 3RT ~ c5 {i()I~1 it ~ ~ \3~I§-<01 cf;- fuir 
-4T~, ~~, ~~, ~llt)'i, 4)IGilgl~~c, f(1c:IRi'"*l 3fR -q5-c I % ~ 
4) 14 f.i 4) <OJ! Rl4) ~- ~:F:j I vf1 [j~ RI Cf) ~ RJ=H J; ~ I (Yj 'i 14) CTm q:q~ f.i9 

~ I 4)14'i cf;- 3R <Oj~Rl4) ~ Cf)1~l~;q~l 4)1~1~<~i cpl- 4)14f.i4) 4!fTl4) 
"'itt "4)8 \YIT I{i 4) d 1 CflI1TCh ~ 'i cb1 f8 ~I ~ d I ~. 4) 14 f.i 4) ~! fT!i:p I xf ~ ~ I 
3i~ ctr ~ -fr 4) 14 f.i 4) <Ol~ RI <$1 cpT f.i ki I j~ 1-< q Rid fcRTI 1"f(IT ~ 

P=6 

N=6 H H r---HOHor~f-H 
H H 

c q-<filUj 4 ~ ,{ig~'Gll\Ji1 

~.£:f B<TI CH4 (~~) 

~\Jjldlll ~ (HOrviOLOGOUS SERIES) 

~ - ~ fctW cpf c5 fl ~ '!-<:j I cpT ~ 3i~pn c5 q5(1 -it ~ fcnm \JlTffi 
S ill \3X1 .s;,Tuh em flulldi(1 ~ ~ S 1 crt c5 ~ {l~,!-<:j fluild 

(HOMOLOGOUS) Cf56C1lTI S I 

2 ~q) Gl cFf c5 x=rn "{l\JfTdT c5 ~~ Tl 3WHf ir ~~1 Gm 

t I qTg '4 ilf~c:f) 1Uf 3iC11T -3fC11T Gt'l S I 

3 ~('<)-(~) ~l~i]\j cB q~Lf (-CHz) {,f'fl~ CflT 3Td\[ 61W t I 

4 ~(-~ c_f) \T\JfFi q') 3i1TTR ir (14) -iliT 3Td'[ B1crT G I 
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! {l\Jiltl i Formula I Moleculer 
I I I 

I I Formula I 
~~'il -$1 xi\Jl'd1ll 
~ 

1 Methane 

/2 
I (H, 14 

Ethane 
CZH6 30 

3 Propane I C3H8 42 

4 Butane C4H10 54 

5 Pentane CSH1Z 66 

~ C'¢'16 C1 q5- ~ 
1- CH30B 

Methanol 30 
2- CzHsOH 

Ethanol 46 
3- C3H70B 

Propanol 60 
4- C4H90H 

Ethanol 74 

cgt9 ~ 41~1Cf}1 q5- IUPAC ~Wi<tJ'(o, 

INTERNATIONAL UNION OF PURE & APPLIED CHEMISTRY t I 

FUNCTIONAL COMPOUND COMMAN IUPAC NAME I RULE ERIES ' 

rTOIIOL· .1 
GROUP NAME 

-- 1---------- 
-01-1 CH30H METHYLE METHANOL Alkane e- aknoi 

ALCOHAL --+ 
+01 I 

I I 

-OH -------l-(:-~h6i:t - - ---- T MET-HYLE - ~1E'rl~ANOL--I-I;-~-lj~~I~-~~ ~11(_ t h-dnol 

! ALCO HAL I-_" 
- -- 1 -- - _1 -------- ------l----+(~ 

i I c.n.ou I Eth~l ETIlANOL Ethane ~_:';thanOI 

I atcohot 
I I I I +01 
I - -- - - - - -_ -1 - - ----- _J - -- - - - - -----l------J --~- - - - -- --_ -------- -- - _ _ _ 
'/\1 fll-l'vllJ; ,_rl-ln I wrrl(l I Forrnaldhvdc 11\11,"I'JlflN()lr I 1'v1"l-h-]"" n 1\1oth,n~J 

1_JL_'1111/1~ I '-11'\....1 , 'lull'-/ ! 1 VILli Il.AI1J\..-'.\,_.. I I 1',1.11111 '-/1'-..1 11 1 ••..... Ll1( ..•. 11L L 1.JLLJl(tl1\.JI 

I : I I , 

i _ _ __ _ _ _ _ j _ _ _ _ _ _L _ _ _ _ J A_Cld l 

- - 

ALCOHOL 

---+ 
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I i I 1 "'al 1 i I i 
CH3CHO I Acetaldhyde I ETHANAL Ethane e- Ethanol 

I I --,. 
+al 

KETONE 
~ 

CH3 ACETONE PROPANONE Propane -e- Propane 

~C=o •• C=O 
.i-> --- +al 

CH3 

CARBOXLIC -COOH HCOOH FORMIC AETHANOIC Methane - e- Methane 

•• ACID ACID 
+oic acid 

CH3COOH ACETIC ETHANOIC Ethane - e Ethanoic 

ACID ACID •• 
+oic acid 

~ - 1. fcpxft CfJ 14R1 C$ ljl fTl Cf) cpr ~ ~ fa ~ 8 ~ ~ C! ftq:; (>l ~ 

cpr ~ Cf21[ ~ ~ fCp[J 1,~CfJ ~ "4JT ~ ~ vrrm t I 

2 fcpxft C$14R1C$ [J1fT1CfJ "4JT ~ IUPAC ft1~8 ~ ~ Qc;q5'i ct 
- e em- 6c1CfJ'( fCp[JI,J=jC$ ~ ~ <tr t I 

C{) 14 Pi Cf) ~1 fTI Cf) 'i * M C{) 1'< 

q5t9 {ll J=j I «:j ~f.icp <::j~ RI Cf) I ~ ~ ~ -qcpjx 6:- 
..:J 

1) C! C."¢l ~ ('Ij 

~ ~ " 2) ~(Y:S§I~:S (l~ cplcl'"'l:~ 

3) Cf) I &1 PI Cf) <on fTI Cf) 

C!(>¢!6C1:- ~0t)'16(q q)f {{J=jl.-x:t ~~ R-OH tr I \5161 R = ~C'¢I~(Yi ~ 

iPTT I ~ ~ f<mnTI GRT mLCl ~T VITcrr 6 I 

(i)~~:- 

~~ CFTcT1 cB- 3mT1~ YX ~ ~ fq1~\N\~ CY,)-,{ 'Ziq=;~\ % \ 
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v.r~~ fSclr<1Cfi 
I I 

I 
~ ~ 

CH30H ""CHOH 

crcfr<J:Cf5 c 

) 
-C-OH 

I 

~ cr¢ 15 C'i fFfA eFt ~ fclm·_ 

~~ cpl- fcpucF1 ~ &NT ~ f¢m \YffiTI t I ~ c5 -nr xl ~I%\! c5 
f?H fC <!l) cpl- "'t~ ~ c5 q ~ij I q \JlT ~ ~ 6t=rr t ~ ~f1I~ ~i &NT 
JCfCf)l\Ji 3i~ U><tClfl -# qRqfdCi fctm \JfTCiT t fGiflfl ~ ~ ~~ 

~ men ~ I Enzyme 

Enzyme 2C2HsOH+2C02 
Zymase 

~ cY¢1 g cfJ' c5 ~ I 'til <:j f.i Cf) TT' _ 

1 ~ - QC'¢16(5j {1~&1f11 ~ cn<J it ~ ill cF t1T~ -CT1c'1 ~ ~ 

~01I<Nil~;S Clm \JTC1 tor 

CzHsOH+30z 2C02+3HzO 

2 ~~ cil x=rf~ - ~R1C1 QC'¢16(>1 Xl)~Tf * ffi~ FcP<n ~ «1~~J1 
~~ICRiI~(>1 Cf~T 6T~~~'rvf;:, iTff ctn t I 

CzHsOH+2Na •. 2CzHsONa+l-lz 

3 ~'!.=c-<1cp~ - \jF1' ~("li'rl;(1 cpt ~xfrftq:) 3P\~ C!5- \(-n~ ~I~ {j(Yq)~Rq) 3Fi:1 

ctr \3LTft{l--Tf(j '1 3Tt1if~~ f eN vnm t cjq ~--< CPT l~ur 1::Tm t ~fir ~l 
ct f1T11A Tf\':1 3nm (; I 

C:T-IsOH+CH1COOI-I -- •. CH3COO CzI-IS+H20 

j 
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CzHsOH+Clz 

CH3CHO+3Clz 

CH3CHO+ZHCI. 

CCbCHO+3HCl 

~~51~'i~f- ~ Cf)IJ'i ¢I ~ ct x=rr~ ~~ C1~ -c;cP fi~\l1Cf)dl 

gl~>,?I\Ji'i ct x=rr~ q ~ 31C'¢I~C'i <TI ~'<I~C'i ct W~ ~ irdT -61 

p 

Oc=7 
s-O~ 

o 
11 5-0 

R -. 
(5+ 

/ 
H 

(-0 & 11 

(& 0 Sp2 Hyb. 

R- (- 0 Angle 1200 

I R = H or R 

H-CHO+rO] __ + llCOOI1 

!iCUOI1+21\~ 
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Reduction 

~ 

H-CHO+2[H] Pd CH 30H ____. 

NaOH cf) m~ 

----------------l 

H-CHO+2CuO -----+ HCOOH+CU20 

1 
H-CHO cf) m~ 

I 2HCHO + NaOH CH 30H + HCOONa 

~- 1. ~ Q(Y\$Igl~'S ~ ~ 
~ ~~ 61ill -6 ~ $41\i11 '(1 
~ ~-&r -6 vm- Q)p{~'Sgl~'S 3TR 
-m:~:k'S g I ~ 'S 

2 ~ QNJI§I~'S ~ 3~ ~ 

~~ 61ill t ~ Q 17'51 (>j {l tFFi ~ 

~ ~ Q '(~ Fe: (Y'S g I ~ 'S 3ITx ¢Til~ 

H NaOH H 
I I 

CHrC- + HCH2CHO -_____. •• CH~-C-CH2CHOI 

" I 
• OH 

• Aldol 
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Topic- Changes around us 

Kcy Words: - Changes, Physical & Chemical 

Reversible &Irreversiblc Changes 

Learning Concept 

Students will understand: - 

(I) Changes in everything around us 

(2) Physical & Chemical changes 

(3) Reverse & Irreversible change 

Lcanung Resources - Doing & Learning & Understanding 

Process SkilI.- 

(I) Subjective based 

(2) Practical based 

(3) Survcy based 

Opportunity.- 

r .ong tune withstanding of memory by understanding the concept and 

doing same thmg in real, relating them \\ ith actual Ide circumstancc-, 

Topic --- Ch anges around tt« 

Motivator will enter the class room \\ nh thoughtful tlungs (TOOLS) \\ hich will 

provoke the student excitement to« ards the tOpIC motivator carries tlung-, 

\\ luch can bring changes- 

I By color 

:2 By ta..,!c 

3 By order 

4.B)' <hapc 

S.Ra\\ cotton to cloth 
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6 clay to arucle 

7 chemicals 

For ex Motivator brings wuh him original /pictures of green unripe fruits and 

ripped yellow /orange colored fruits like 

A .Banana 

. Mango 

. Leaves 

B. Sour unripe mango and sweet mango npped 

C Cotton, Cloth 

D. Paper to form various shapes 

E. Ice to water 

F Agarbatti to smoke 

G. Atta to form dough 

I I Burning of matchsuck .paper 

L Rusung of iron 

1. Curding ofnulk 

k. Growmg of plant 

L Increase III height of a person 

M Mixmg water \\ ith CaO 

Motivator provides possible of above Items to students and allow them 

for 1 0 nunutcs to perform in secure and under privilege of guide, let them get 

familiar those tlll11g~ 'I hen tell them to make \\ rite-lip ot their tinding', 

Ihcn motivator collcct-. the findlllgs Irorn the students 

ENGi\C;L 

Grouping uj <,lllcknh---( irouplflg I". dOI1l' b) 1ll1,\lllg <tudcnts of va no us 

undcrstandrng lev cl-, guod .rucdium. and poor 

I\IIOtl\ ator \\ III help hy cxplairung them the \\ hole c.iu-,c of the change" .md 

IlW\'C to the <uhjccr ()j I e\ crviblc .md non I e\ crvrblc changc-, 
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1 Physical change & Chemical change 

Motivator will burn wax candle & ask students to patiently observe the changes 

and ask them. 

Students will reply - wax changed from solid to liquid form and again 

changed to solid. Solid' Liquid 

Amount of wax (decreased) changed to lower as it changed to gases. & heat 

Way ----- - - .> gases + heat 

2 Motivator ask: - Write down your nucrpretation in few words- 

Oll- (1) Physical change 

(2) Chemical change 

(3) Reversible change 

(4) Irreversible change 

3 Motivator. - I low we bring changc-. as per the activities- Explain 

(I) By heatmg 

(2) By applying pressure 

(3) By coolmg 

(-4) 13y compression 

(5) By mixing ltquid (water, etc) 

Practical Siln ey Format 

Mouv atol ') \\ III PIU\ Ide till' I' S I to "llldenh and give them the a\\lgl1llll'nt~ to 

be dune 1\lotl\ ators will collect the Iorm.u 

II()\\ to Brmg Ch.mgc-, ( iivc examples) 
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,----- - 1 Pressure ex~and 1 Compression S.no Heatinz Cooling Mixing t» 

~--~ I I 
-_ ------- -- -----j--- 

--~-- - - 

Physical and chemical changes take place simultaneously in burnmg 

of wax as found in experiment 

Solid wax-------liquicl wax =cherrucal change 

Molten wax ----gas-- chcnucal change as CO~ and 1120 is formed 

Expansion and contraction 

GIve balloons to the students and Jet them blow it and observe, 

I Icrc two things happens 

a-expansion on increased pressure by blow ll1g air 

b-contraction or balloon by rcducmg the pressure 

Ductile and malleable substance- 

-bv apply Il1g pre-sure solid Fe changes to plate wire 

but brutlc substances breaks 

Now sub-ranees lughly effected on applYIng pre-sure arc- 

;\ gdSCS _ - \\ 11\ 

B liquid - "S') 

C sohd _ lc-,-. 

Asscsxmc n t: - By doing activities 

A .. Card di ... playing method- 

e 'ani" or \ anuu-. phY"ICd[ and ehelllilcd Lil,lllgC\ ell' :lfc already 
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prepared.having the pictures of the changes. 

Activity- 

Motivator will show the card to each group and certain marks are allotted .If 

group A is unable to answer another group could carry forward and werghtage 

will be allotted. 

B..lnter group discussion on topic 

Aim of the discussion is to bring out every thing regarding the tOpIC from the 

students finally all the group members \\ ill come to one best understanding 

level 

----------------------------- 
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METAL AND NON-METAL 

Subject- Science UllIt- 4 
~ 

TOpIC- Metals & Nonmetals 

Key Words:- 

· Reactions of metals and nonmetals 

Period- 01 

Reaction with acids 

· Reaction with water 

· Ru<;tll1g of Iron 

· CUS04 formation 

· Cueo3 formation in utensils 

l.carmng Aspects> 

I-IO\\ and why metals react 

How and \\ hy nonmetals react 

Why rustmg occurs and conditions required for rusting 

Uses or metals and nonmetals 

Lcarnmg objective> 

To ohservc the rusting of Iron 

To bring understanding why rust occur'> 

To obscrv C and understand the reasons of reaction in metals (w h) ) & nonmetals 

To understand the uses of metals and nonmetals in various ficld-, 

n) () b::'l'l \ 1 Il~ thc) \ \ III learn under <t.m d 

n) .ipphcanon the) \VIII try to undcr-t.md chcnucal propcruc-. o lmct.rl-. K 

Jl onmct.il '> 

I hrough rca'>uIllllg and argument 

LCaIIlII1Y_lc'C,OllllC\- 

RIE Li
bra

ry 
Bho

pa
l



By observing the actual way of metals and nonmetals reacting 

By practically practicing the reaction of metals in controlled way 

By group discussron 

By doing survey and chart making 

Motivators make the grouping of students 

Make grouping of 5-6 students on the basis of difficulty, critical thmking and 

learning ability 

He/she will divide and show the video clip/pictures of metals & nonmetals 

reacting/speaker should be kept on In its maximum position so that student 

could listen to the information 

Motivators \\ III also provide a format to students to give wnte up of their 

observation, concept make and interpretation on the basis ofunclcrstandmg 

1 iming for students:- 

For video clips/pictures observauon = 03 minutes 

To discuss 011 topic = 05 Il1l11utC\ 

To fill up the formats =-~ 2 minutes 

Tot.il - I (J nunutcs 

Engage - 

V Ideo clips slum the follow mg chart 

(I)MetaI 

Sodium mct.rl-, react \\ uh .ur (0::,) 

NatO__, 

Na:O-t r ro 
2 NOll Metals 

S(cry~tal) i- 02-------S0~ 

N]2 () (vigorous reaction) 

[\faOI l( IltIl1U\ tC\t) BaSIC 

SO:" I H) ------- IllSC);-----! umu-, test-----acidlc 

RIE Li
bra

ry 
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3.Fe+ f-bSO-l------FeSo4---grcen colour 

4.Fc+02+IbO------Fc20J +I b 

S.Cu+ 02+ I-bO+Co!------ Cu(OJ I)Cuco3 

6.Buming of Mg ribbon 

Mg+ 02 ... -- Mgo 

EXPLORE 

---------------------------------- 

Reactivity of metals vanes and is called reactivity series 

K NaMg Zn Fe Pb Cu Ag Au 

Chemical properties of metals andnon metals 

Reaction of metals andnon With litmus Acid 

changc 

metals 

Fe 

metals Oxygen Color 

ell 

Mg 

s 

AI 

i\,l()tJ\ aior alter collccung the table go through the fimllllg'> 

!vlut 1\ ator shall C\ plain- 

I II()\\ mct.il» reads \\ uh o\.) :;en .md and baSIC compound'> 

_~ 110\\ non metal- react \\ Illl o_? and form .icidic compel 

r

------- 
base 

i 
I 

L _ _ _ RIE Li
bra

ry 
Bho

pa
l



3 .Rusting of Iron and eu utensils 

4 Burnmg of ribbon. 
~ 

J Ie then extends to the activity senes where metals can 

replace other metal on the basis of reacuvrty. 

When metal is correspondingly less rcacuvc from k to Au 

He demonstrate the cxpt by. 

1.Cus04 soln and Fe -------Fes04 +Cu ppt 

2. Cuso-ltbluc color) soln andZn------Zn~o4 (colorless)+Cu ppt 

3 Zns04+Cu-------No change 

Here.Cu cannot replace Zn from 2n<;04 but can replace Zn can replace 

from Cus04. This rule is called reactivity '>cries and the replacement you 

observed IS known as displacement by 1110lT rcacux c metal Zn IS more 

reactrvc than ClI so it can replace Cu 

Motivator \\ til show another vcdio clip 'chart/photograph of metal 

and non metals \\ Inch are cornmonlj used. 

METALS 

Fe~-rods,natls.pJate,> \\ Ires 

AI-- utensils. \V ires.aeroplane 

Cu - wircs.utcnstlv.hcating rod 

,1,11--- alloys. 

!\g---ornament:"utcll:-Ils 

RIE Li
bra

ry 
Bho
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NON METALS 

02-inhalll1g for life 

N2-fcrtill/cr~ 

S---valcanization,medicines,compounds 

C---Carbon compounds,org.compds,diamond,charcoal 

ornaments r-+-" 
~~---- ----+---- ------+----tf~ 

nails 

l__ - __ - _L__ 

-------~ ---I~----------- 
----t-----r I 

_____ _ ~ L__ __ L _ 

----- 

EV ALUJ\'I ION 

A Science qUI7 011 

I Metals forming bac,lc compounds 

2.Non metals Ioruung acidic compel') 

3 Mg nbbon 

5 ell -Cu(OJI) (_'lIe()] elL 

RIE Li
bra

ry 
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B. Survey on the metals and non metals you know and found around 

~- 

S Metals Non metals 

n 

name Type use name Type use . 
r 
\ 

. 
------ .-----' 

C, Presentation. 

a=-Lach group \v ith members will present activiues representmg the 

tOpIC 

b--- V ic« cr-, \\ ould .isk questions to students 

Reflections 

Motivauor-, would Iind out the reflection of of his activities and impact 

on students. I Ie will sort out the still need full stud ends and do remedial 

classes to bring them up to the level of understanding 

RIE Li
bra

ry 
Bho

pa
l



-rrfUm cpl- ~ ~ ci) ~ qu:r]- if J I fVl<:fl <:jet) X 0 I ctI 3fCItTRUTT q?T fcjq)rn m ci) 
~ 3f[Cf ~ -g fct- M l[<P fue-Tq) ci) X'JlT if cpaIT cp/H m cpw ci) ~ ~ cpl- ~ 

~ T ~ ~ IvrOO ~ «.m if ~ If ~-~ ~ q?T frr:ITur CR ~ I 

fcnffi ~ ci) \mR ci) ~ If xil'ilCf)x 31tF-fi ~ ~ x:rct I fcR:fr ~ ~ m ~ 

~ ~ I ~ «.m If 31lR ~ ctI "IT{ ~ cpl- \JfR ~ I ~ ~ ~ 3ITCT~ 

-g fcp ~ If TffURi ctI fPi'RIl ci) qfcr x=rT1:R. ~ \Nf ~ ~ ~ cr2lT ~ ci) 

3mTR ~ \3ITR ~ ci) em- ~ vwR ci) ~ ~ cpl- ~ x:r=m m «11 f%Ci Fct-m 
\Ifm I ~ 31R x=rtr q?T f.iuh:I x:r=m ~ qfm~~ ct 3Tj\iR fc1<:rr \Yfm I \3ftrCi" <:ItT 
f?rn ctI ~ cn1 -er ~ ~ ~ \JfFR ct ~ ~",<fT qRR~ ~ 3icffR ~ ~ 

vrri1 ~ ~r «.m If ~. ~ q?T f.'ru1<:r -R x:rct I 

~ cn1 ~ ~ ct ~ fue:rur ~ -ctl ~ it ~ "'<~ /\JflT6 \)Lf(1QT 

CRRT cnfcr> erg ~ -w:r ~ ¥ \>j'ilfc:iCi ~ Tr \3Yc1QT XWPit / ~ ct 3ITSfR 

1:R 3TLA ~ ~fFl Chi m ~ I 31mcr fuarur 3TPcrTl1 eFt TIfcp<:rr if ~ ctI x=rg1nfTrill 
~ rm ctI \JlTZ.f I ~H - f.'r:rfur ctI ~FcP<:rT qJf 10Ji flPnGjqJ ~ <TI_; ~ t fcj) ~ 
cpn::f ct ~ 31ICj~1ICf) ~ ~ mR~r it f~f%cr itC'fT t I ~ R-c; rne:rur ci) 

~ ~ cn1 cmr:r ITmci ci) ~ \:rfcrf~t~rc~r ({iT t:mT-cn \JfTI5 Rir ~ eFt Uf\"l«1 g 
~ W<1cp q an Fctm -m fCl t'jll Cj '<1 ct l;ffu u:rRtfFTCl 3TR {i 1 Ji 1 lui Cf) o''R ~ 3T0 q?T 

f.'r:itur qJ~ g 3n-x ~ ~ ~rr g I (~ir cj) "'<T~ ct Al1TUf ir ITR rn&f(f) 

~lft ~q ~ mfiic;r f?rn ill ~ 31q"ij qJm it c-Zf«I ~ ~ ~F1 q?T ~ qJ~ xTctit 
I ~t:9. ~T. ~~ ~. ~-fc)crr~. c:ljCj~TRqi q7:ffrT q ~ ~ ftrmf m~hl 

~ \icf) 3m Fcr--mx / R~ em m -gf XTcF ~Wi xT upf ciJ X1TtT-1 ct ~ it ~ cp~ 
c: 

g I \J1c1 c{UIT NIT .f ~ q?T ~ ~Ci1 G (IT Cf0 3r:A cpT4 I) C<:RD ~8TT g JfR 
xJmrm g I '0fi meTe{) ciJ ~q it IT~ PT crc~r ~li ~PTe! qRR~t21{_jl [fiT H'ltlJ1 Cf)~ ill 
(Jan \j~ qf~R~~m(~T c[J 3Tl'clT\' q-x -fCj{~ .'1 S'rr;f '»1 xJCFcf 4)~"r 3n~ fc';~T<:T (T{~J, qJl 
\QR2:r'TT I 

«ien 0f~Uf it ~JFf xJuFT ciJ fc1ir 3r,([ <:jq) g f~i f')T'~1q) efEi'IT til \rn lz'\{ WbH d; 

IT ~ T,J«Tcf cf)~ \SIr 1_IGnt iJIT~ crrill frl~RTCn\1 ;:{ \;fJ; ,;] d:2IT \JfT cr~f'TFT If q(~';lnT urI 
--..:) " ...J 0 

RIE Li
bra

ry 
Bho
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~ \3~16Xul (fim 10 ct ~R <PI 6 UTf =rllf ~& ~ ~q 1{" 6 I ~ =rsf 
~& ct qrt 1{" ~~ '4T m \JlFffi 6" I 

'" 
Cf)e-TT rne:rur ij x:rct -q~ fua=rq)" qli tR qaIT cf; x=ri1R ~ ~ ~ ~ ~ l~ C[ff 

TI!2Tf cfJ.1 m-m f0mt ~ m 15 cpt ~ tR ~ ~ x'1 \J1R eFT ~ cfR ~~31T if 

(j 

3fm-3T(1lT ~~ c,S! g I ~Xicf; CITe:- rnlRCf) 0~ Cf)T wirrr C{)'( cfr;:ft ~3n ct?r Gf'[fiT'[ 

31TCl'JN .) (crt! -2zrn31T 4)1 fTrcm~ ~ Rir m-:i cf; ~) ~ ~ 31R f1tx cr=tr if ~ 
fct 3f(l' ~~ ~T ~rr3il '1 q,1~ 31m (~ir Rir Tfir ~ cf; 3IT'cTR tR) ~ ~ ~8 t; 
m -;:ffi'r? 

Tl~T ~ Cl~n cg u cp r, I~) ~;~ clt=r ~3IT if 1:;CP ~-n -Tl cir ~ -XST ~ TI~T cfr -2z Nrit <'[D 

~) cpTj T ~ l~ I 7n'f 'R rnl;fyi ~clT qj't -encr If{ :3Ty.j! 1fi ~<i1(1~R1 ~ x=JC{)ctT B- N) ifr 

~-;1 cfj.l ~\'ZH3fr J) 1~0 ::{clT (J~T q)~! t{ '[(_~ g ~f~r ~r ~;::'l1ir ¥ ir ~ If{ g I -fir TFFW 

RIE Li
bra

ry 
Bho

pa
l



~-rq rn8Cfi W ~ ~ fcp (ffff31T N5 "\TC5 ~ ~ ~ (x:q t~) ~ vrr ~ 

t;? ~ 3R1'T-31Wf (~ ~ 2, m 3, m m) \'ffiR ~ I me1cP FcPm ~ 

q?r ~C'll({)'( ~ err ~ x:q T ~ ~~ q?r ~ ~ cit ~ ~ sT I z;cP ~T sT 

~ -g 31m 3iR 4 x:q t ~0IT ~ I ~ ~ 3ITCR ctr 3Th \TIft ~ x:q t ~ 
~ I ~ ~ Cf5t9 w=m ~ erg ft~ 3TT ~ ~ ~U) «m cP~ ~ ctI ~Cf) Cfff ~ o c 

rne-TCfl 3j6j CTht if ~ cF 3~ cfr T'fcrrTCflX qUIT ~ v-rR fct (fITf3IT ctI c:l~T ¥ q?r 
x:q f q)«IT s~ fctcl-.n x=q t t~~ \'_fufr VTT ~1Cflill -g? 

00 

00 
RIE Li

bra
ry 

Bho
pa

l



~ra1cf) CfCCTf xi \J1Ff fcp (flIT cit CJff cPT t~dl S~ ~ ~Tx"fq t -~~ tr ~ \JfT 

x:rc:m9t .g? ~ q') fcrf1:F:r Blm IDl{'f iri'r 

3i~ rne1cfJ ~r ~{ ~ frp ~f~ 6'1 ~r ¥<15T ~ ~ ~ cfr1 t& ~ 'ql~ -g cIT 
~ij ~ ~ ~ xl C1:f<m~ ~ 6rTT? ~ ~ ~ ~ ¥ cPT ;:frij R<1 
3fT1R ~ ~ m (fA"fq T t&~ ~ ~ 

~ qq)R NrefCTJ W ~ \J'l"R frp ~R ~1 <[Iii cR"fq f ~ ~ ~ ~ -mfl ~ 

\JTAT w:rcr iT ill ern cpT Vl fcrm qq)R (-2flTR~ cR-it? ~ 3TCT ~(f)f 1fl ~ 

3ffiTA1 ~ ~ eM I 

~ qCf)fx" ~ ~T ',I'ff x'r ~ cfr tr \~ t ~(Cn \'::cfrrlT \JfFIT XT'rcr ~T ({iT 1:r ~ 1fT 6fi;q'f x{ 
CJ)~ om \TIfCf5T \jITj\T IDl{'f cR I 

~ rna:rur if <.fR ~x 1" 1:r<::fIR ctr fcjfq cpr \jy-.rrn 7r;~ (IT era) 9~ f~reiu f T[ 1:r1711-11 flI err (F X" '1 
(T~n 3fFr~ <'PI 31]1}0 q') -{H~~ xfr~iFI, flT~ l\l (:r'G~r ~lt;TZf) (J~ ~\Jt ~ICP 3niVr I -f-Jl~ eFT 
1:rf<:J~ctT 6A (-,f) C/lf\UT fcr~ ~~ cpT ~I1'r I ~{e'r cj'Gil C1JT ~ Trc:~r<:n~f 1-fr t~n ~~ 

I :rn ~ ~ ffl0) I) f~refCTJ ¢I 1jfl1cpr f{jq; ,,-rpjl,f! 7t~ t-::TClr s / ~\I \J(_f)/X (f~1 nl~1 
\[ ~relur CTJ,zT') 'l;i fnm cpr tr 611 sn-r xI,,!;1 7ff f.'Fffuf f~fq (<f)'x~ fctct~t<,II) ZhG(f 

RIE Li
bra

ry 
Bho

pa
l



4 -' £; 
I 

4- -j- 4 

~-x~i- ~) 
-+ ---r --4 --- ~ II 

4+4+4 
---- "1- 

4 
12 

(4- >:: 4-) -;-- 4 
- -------- --- - 

4+4+4 r -_-= (_"") 

4 -~- -1 16 

( , 
) 

(r i 
"0 , j ,,- ) 
-1 - 

13 

f.'mfur fq ff.r (~(td~ "'If) cfi lJ, vr : 
I. q:>e-rr ~felUT ~ cnT ~TTfTrm 3flLTTffir cFff(fr ~ 

2 ~\iq ~re-TUf q') cfRr.'f ~PT Cf)f 3TCRi\ Pi~f -g ftRITr \:Frir 31l(JT fcJ CfR1 efT 

1-f]CRT <:P T fcrq)m 6Tm -g I 

3. ~\'f fcJfSr cf; ~ me:rur ~ xf fcr~f[f(T«J JT~ \1Tct c-r2TT ~rcl(fi it vmfI fr 
4. ~x-f fcJi?r ~ crcqy \JfT ~ 1;ffl{T 4)-<dT % elb" \:l{f('{)T '!~f~ 3T'T (Ff \:iiTW ~ I 
5 <-n:; mit) m ~ ~fCJq:> S, ~f~f <) ~{ f~m i) <:PTf\J1l" cru) 1ft ~fT1Tff.'crcT ~ g 
6. ~x{ fum c:fi ~ me:rur ~f xf Cj~df ,it \-<1CT?f f?Rr;:j (10 &1lTclf (fiT t1iPlx{ ERrr ~ 
7 ~\i fufSr \9- ~-dr ir CleF, ~, ;:_'If,,f l~q H:Jm lflA (PI 1nmcr f4cm{{U Elcfl g I RIE Li

bra
ry 

Bho
pa

l



m~ <lJT ~~: ijw~r:& ~Zff\Jf 
ff)~;'j c5 f<'J~ ~ 

• ijw~Fc& ~ m m cPT ~ ~(~T, 

• ~,31c4ClIf4Cf), fC11:m?r TfURT q') 31T'CTR q\_f ijw~Fc& CZff\Jf ~R1 ~ 

~ ~ ~n<l: q0 "\.JTI-T <frill -JIc;Jf(r"<{f - 

• ~"CfJT ~ ~ &iTr:Jl f.i Cf) I C1;'j q'; fciil fc1l:rr8 <:IT t9 'fTS)- TfURT ~) cr?r eft 
uw:T ill it ~ ~ \_ff 61 TfDRT C{)~ -g I 

• ~ ~~ ~, ~\'_R 1:;q ~ ~T 51 ~'r ~lTj<:r ¢I TfURT ~ Cfi\ LT~ 

ff)~;'j c5 \3C\~~: 

• fcrwclt [;w~ CZff\Jf ¢I 3j(f\'_TR UJT ~f q R Rl d ~T ~ I c: 

• mRUT iZTT\Jl ~ ~~ ~ q'; 3Tm CPT ~r QTiriT I 

• ~ff~ C2lT\Jf CPT \i~ ATC'i" Lff ~ if I 

• vrq &"'TT\jT c:rr~ ch:r ~ t:'r ill cP-TTj{T!\_f ~:p:lTm ~ ~q ~'r ¢I '(-r~<H RtmTcl 

Cfi\ -~'31 '1 13~ ~TiT cp~ ~f I 

lJf<pm (f)hTI..1: ~0'n ~11lfC:rA" (Problem Solving), x:n:rqur (Communication), 

3jCJ<'1ILf'-1 (Observation). ~ (Discussion). Interpretation, Argumentation 

3n~ I 

'I') c11'01 
(fYri;icf) ) 

RIE Li
bra

ry 
Bho

pa
l



~ 60 

~ C"4JC'l iTcJ:J I ~ ~ -g fclJ ~ &.TJ\Sf ~ ~ ~ ~ 3ITill -g 
-:> 

3iWT 3Tl\Jf &l=f 3TT1TC1?f ~ ~ --pm1 -g 
(~ <pm ~ 61 \Jll(ft 6 ) . 
~~m-g 

Cfm -g m ? 

~ TfTq it Ii Jl A C'll cYl ~ QJT ~ \Jj 4'1 c; I'! xgm m I \.RfCi) cfI ~ N I Ii cYl I cYl om 
~ Bf(1 ~ I cfI~ 3iTc;ffi'r ~ I ~ f0r ~ ~ 31LA cfl-:rT ~ cpT ~cYl I Cfi,! 

qJgT, "if 31q;fi ~C:R T1 <:fAT it ~ -=c:m;m t LR ~ ~ m -g I \Jl1 ~ 
\i~ irrrr \Rfq)T VTF'lC;TC; xf \rtlTc;1 f%fflT fi'R;Pn, ~ 8~ TI'1 ~ C{) T ~ 
W&1T ~~" I ~'!..:rT ~ ~ iT ~ I IiilAcYllcYl ~ ~ cTir <iT 10-10 ~0iR 

~ <';q,x C{)6T, "~ 2 crct QJT ~ till t om- ~ 10,000 T>11-m qfr ~ \'1 ~ 
cgt:9 CJ)Tlf ch\[ ~ ~ I vIT \J7~ cprrr ct ~, \RfCBT tr ~f {iIi!'$"Ic;I'< ~T" I 

-c;FfT irtr ct ~ -q -;ft! 3lTm fct Cfm cR- I -iT 3Tq;'f 1=Jllif Cf~ Lffi1 Tfir om- \j.lxf 
~lWnfct~fcnt§~Cl~c)~~xf~cR-1~~-g I 
11f1TT ~ <[)8 fct fu;rr it6-'fCf ct ~ -g ill ~ m cRlcP-r -g 
Cfm Clrf qm ~ iT? (cpen cpt ~jtITfud ~ ~) 

(<p~r l{ 3TflR'f l{ 3wnf If- Tfilf ~hfi 6, ~ <pf~ ~ f.Jq,c;r ~ uren) 

iTcJ:J -g 3TFT f~ C{)6Ffi ~:ffT I 
~ ~ qJgT, "~=r l(fcT rT ~ CllFcffi -g, ~ TI'1 \RlCJ~ qrrr \5[T<) vP1T q,~ BT (11- 

% 10 qFc'r;rrcr cnfitcF (-PI ~ \'~ u:nvT ~clT -g_ Cl"l ~ q]Tf 3FrA ~ vP1T Cf) \' cfI, 
;:-iT rn~T Il~ CTl -:PT! J ~T ~ril,n" I 
3Ff qJ6~f) 1r6T ~~-'f ~~ I 

Cf)Bl·i1 \:Cf,Tf s:# q\! -en\f ;:'PT 16T s~ I 3n-q ~T ~f \;(f) (,I(~T l<;;nr ~H fc0 Tn '):n 
(lJT \3ili-.! ,;jit I 31<1 ;It~ '~f1F'1 3n '17-Tf ~~ I 

RIE Li
bra

ry 
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-mft c-fr iRT -q~ -g fcl:J ~ d?'(~ ~3n? 

i11&'iC'iIC'i ~ ~ ~ ~ CR Rir ~ 

-;ffi'r7 \Yf ~'r ;1 \Yf ~ TI ~ ~ -;:ffiT fct>m 

~~ Pi C'i I C'i -;{ ~t 3ffi 31T0fr ct LJni ~ \J111T ~ irT, un ~ &'TI\Yf ~ it 

~, <fAT ~ ~ 51 u:rfcm ct LJni ~ \J111T ~ I 

3fWT Si16'iC'i I<i ~f ;wR ~ cfr Cf[f ct ~ 8 ~ ~ irT 

~ '41 ~ -S3TI I 

c-fr ~ Cfm ~3TI ~7 .::> 

~ ~ iRT t \fITR 3rrcrc:DT ~ -g I 2ltsr 3fR ~ I 

m 3TN Cf)t9 w.=c cftIvril =n I 
'" 

~ ~ c-fr ~ \fITR 8 3iT \iITirTI I 

~~ 

cflcp -g I -q ~ ~ w.=c ~ 3ffi' erg 1%uc -g, 
u"t-q:{ -4 \ill Cf){IT m \TI1 IT{ ·fh ~ I 

LR ~ 3fT1=A ill ,~ fcl:J Cffi'f cir ~ ~ ~ I 

-q~ Cf)Gf !:f)5T fcl:J ,~ x=r8 lP~ ~ -g I iff ill ~ Cf)6T -g ~ ,Hr$1 "(ffil LR <ih 
(_f);[r I ~ (l6" l'f(f(YjCi en ~[T -g fct7 erg x=r8 % ~ t~ I 

~I ~ 3TTLT cfGlT (ffif ~ -g I 3TI-q-.:'r ill ~ CfJ<iLf'l\Ji CR ~ I 

ct#r'-!{-f ~i8, fA ~::n ~ ~, grT en 3rcR 3iTLT 8 CfJ"iLf<iu] 0T m ii, cfllMi CJ1Rf 
fF'1 vIT Cf)6T \}Tf C;-X ilcf) ,'j TIP ~l 51 RD-zrr I 

RIE Li
bra

ry 
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(~lJr cpT ~f~Tfuo m ~~) ~ q6 f6-;:c -g cpl-$ ~ ~ -g I 

('ilxl\JPfl xl) ~ ~ -g ill ~ CMT 31T\ cmT3TT f¢ ~111.,C'l1c;T ~ ~ ctn ~ 
3WIT '( 

~ 8~ r~-grm-m~~3fRffiuc:ill~~'1tt5 
~~CFlTl'f~m~~{'( 

<i;- ~ ~ ~ I tR f%uc 1icT 1if1T-iT I 

3~ m <T6 ~ f¢ ~l1l"C'lIC'I ~ SiI5'iC'lIC'l 2 CJl'f ~ ~-~ ~ ~ ~ '( 

<F-m~ 31mT ~ -g I ~ ~ I 
~l1l.,C'lIC'I 12100 ~ ~ SOJ15"1C'1IC'1 12000 ~ C1Tm 

3~~ ~15'iC'lIC'l f¢ 6ITc1 "fIT XllTIZT if 3IT ~ ~ fcp ~ ~ 10,000 tR 10 qFc1~I\1 cnf~q) 
~ ~ 2 CJl'f Cfl!- 2000 ~<) (ZfM f1ic;n I 
tR ~~ -ij ~ CFlT fcRn fcp \Rf \.KfRT ~ fi'rc2f '( 

~ -ij Cfl5T 2TI fcp ~ hff fct ~ tR TfR ~T I ~ % -mfr ~ 2TI I ~ -ij %T m 
fcp SOJI5-1C'1IC'1 -ij Ifx'r ~ ~ fuir \SfT f<p ~ -;Clef 21T 3n\f m -ij % 4T %T ~n 
fcp ~ "¥6 CflT 1[(11 ~r=r cn1 c;ilc 3Tm ill \3~ '@T ~tt~" I ~ ~ ~ 
cp1 flic;rR tR ({Icf ITS- ~ f!; ~ (1fc;r ;':f ~ \;ilFT ~ ~ dR TI~ CfT1T\T 

\5f1Tf ~ ~r I WI:zT I 

~ ~ f!; I VlIH c~Tc;r ~1 \TCfJ crt ~ ~i1 ~f f~rir ill ~ &_lTUf ~ 11000 

~ fi'rc2f I ~~ \l{R 11 000 ~ ~ lJll-lf Cf)-,z f~ ~'r \Rf dR ~q) crt ~ 
t;[jT\J1 P'i~f 1100 012J 0f2.1TU 'Hl 't7C'1 P'lfi 11000 f 1100 - 12100 VlT<) I 

'" 

(l~ cfT \>[T ciT 1fiTfC1T ~0 ~m fcr) :~::rfTf dTC1 -;:) CZlT\Sf lr;[ '11 (jrlT"l c{5TfT ~ I ~5 1iT~1 C1TC1 ~1 
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